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Normally used 
by the scientist, 
visualization 
technology is 
starting to move 
onto the desk of 
the financial 
analyst, p. 45. 
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Dont settle for graphics 


Read the writing on the wall. You don’t want to performance that will really help you make your mark. 
compromise your image with graphics that don’t paint For instance, the Gt4x graphics subsystem can draw 
the best picture. With IBM% new line of graphic 800,000 2D and 3D vectors and 80,000 Lighted 


adapters, you don’t have to. 
IBM has unveiled 
new levels of price/per- 
formance for fast 2D and 
3D solids graphics appli- 
cations. And the faster 
you can visualize data, 
the faster you can get your 
ideas across. Within the 
RISC System/6000™ 
family of POW ERstations, 


you can get graphics 


Gouraud-shaded triangles per second, and 
gives you up to 16.7 million colors to work 
with to really showcase projects such as 
solids designs and scientific visualization. 


When you really want to display your 
vision, there's the POW ERgraphics GTO 


Lighted 3D 
Gouraud-shaded NA 20K 80K 120K 
triangles/Second 


IBM and AIX are registered trademarks and RISC System/6000 and graPHIGS are trademarks of International Business Machines Corporation. SPECmark is a trademark of Standard 
Performance Evaluation Corporation. X Windows Systems is a trademark of Massachusetts Institute of Technology. GL is a trademark of Silicon Graphics Inc. Motif is a trademark of 


The Open Software Foundation, Inc. UNIX is a registered trademark of UNIX System Laboratories, Inc. HAGAR THE HORRIBLE Character(s) © 1991 King Features Syndicate, Inc. 
©1991 IBM Corp. 
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subsystem which produces 
almost a million 3D vectors 
and 120,000 Gouraud- 
shaded triangles per second, 
for fast, realistic shading 
effects. 

And for those who 
need 2D graphics, for things like electrical design, 
there’ the Gt3 that delivers 650,000 2D vectors per 
second in up to 256 striking colors. Best of all, GTO, 
Gt4. and Gt4x clearly lead the way on all APIs includ- 
ing X Windows Systems," GL* graPHIGS™ and Motif™ 

‘These impressive graphics are all part of the 
family portrait of RISC System/6000 
POW ERstations and POW ERservers— 


For the Power Seeker. 
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offering performance ranging from 9 to 25 MFLOPS 
and from 33 to 72 SPECmarks™ and AIX® IBM%$ en- 
hanced version of UNIX? The brains behind the beauty. 
Don’t accept a primitive picture, when you can 
have the picture of perfection. So, find out how RISC 
System/6000 graphics can do 
your masterpiece justice. Get 
in touch with your IBM 
marketing representative or 
Business Partner. For liter- 


ature, call 1 800 IBM-6676, 
ext. 828. And paint your . 


RISC 


own picture. 


H Modern Renaissance 
at Your Fingertips 


Presenting Aldus® Gallery 


— Fantastic frescoes. Magnili- 
cent mosaics. Bold embosses. 
All available with a quick click 
otf the mouse. 

Sixteen master effects with thousands of varia- 


tions to automatically enhance and transform 


your color and dray-scale images. 

Using Gallery Effects, today’s designers 
can re-create timeless techniques in the time 
available. Explore more ideas. Open up more 


creative solutions. 


Effects,” Volume 1: Classic Art 


. fed with Aldus Gallery Erect, Aldus Digital Darroom, a Aldus PageMaker Neus the Aldus jogo, and PageMaker 6 are e eniiered trademarks of Aldus Corporation. Digital Darkroom and Gallery Effects ar 
ge of Aldus Corporation. Adobe Photoshop is a trademark of Adobe Systems Incorporated. Macintosh is a registered trademark of Apple Computer, Inc. All rights reserved, °1991 Silicon Beach Software, Inc. 


Gallery Effects works the way you do: 
Within Adobe Photoshop™ and other leading 
éraphics programs as plug-in filters. With 
applications like Aldus PageMaker® as a desk 
accessory. Even as a stand-alone application. 

For classic images without switching programs. 

You don't need a huge studio and staff to 
create monumental art. All you need is Aldus 
Gallery Effects and a Macintosh® 
Suggested retail price: $199. ae 

See your local Aldus dealer, or a 


call the Product Information Group —— 
at 206-628-2320. ALDUS#B 
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COVER: Illustrator Ed 
Ostermayer spent 150 hours 
working at the pixel level 
using Time Arts’ Lumena 
software, Wacom’s pressure- 
sensitive digitizing pad, and 
Truevision’s ATVista board to 
create “Jazz on Break,” a 
runner-up in Truevision’s 
annual art contest. For more, 
turn to page 64. 


FOCUS: Trends in Color Prepress 


30 The Professional’s Touch 
The answers to 12 of the 
most critical questions being 
asked by scanner users today 
can not only help you gain a 
competitive edge in your pre- 
press application, it can also 
help you save many frustrat- 
ing hours trying to get a high- 
quality scan. 

By Renée LeWinter and 
Cynthia Baron 


45 Biz Viz 

Currency and securities 
traders, portfolio managers, 
and other business analysts 
are beginning to apply the 
visualization tools tradition- 
ally used by scientists and 
engineers to the task of fi- 
nancial analysis. 

By Barbara Robertson 


The ABCs of LCDs 

Advanced liquid crystal 
display technology—the new co- 
lorized, VGA-compatible 
form—is about to revolutionize 
the flat-panel display market. 
But can it catch up to the 
venerable CRT? 
By Arielle Emmett 


EPILEPSY 85 Reading Minds 

ICTAL SPIKE LOCALIZATIO A new technology called 
magnetic source imaging is 
proving valuable in helping 
scientists gain a new perspec- 
tive on the human brain that 
may lead to better understand- 
ing and treatment of brain 
impairments. 

By Diana Phillips Mahoney 
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Introducing Sony’ 20” Multiscan’ monitor. 


TRINITRON ween 
Super fine pitch NIUTtISCan Pia 


© 1991 Sony Corporation of America. All rights reserved. Sony, Trinitron, Super Fine Pitch and Multiscan are trademarks of Sony. Macintosh is a trademark of Apple Computer, Inc. AutoCAD® image courtesy of Autodesk, Inc. 
Acura NSX photo courtesy of Acura Automobile Division, American Honda Motor Co., Inc. Photographic images scanned using software from RIX SoftWorks, Inc. *20" CRT, 19" visual display area 


Using our new high-resolution 
GDM-1936 Multiscan monitor is the best 
way we can think of to make your work 
look better. 

lt automatically accepts and displays the 
Current major graphics standards. 

And lets you customize display screens 
to suit your style. 

lf you're buying a monitor for yourself, It 
means your CAD/CAM, desktop publishing, 
and graphics applications will look great. 

If you're buying 100 for your department, 
it means you Can specify a single monitor that 
will work for most everyone. 


A front-mounted control panel puts 15 user-definable display 
standards at your fingertips. 


WHAT YOU SEE IS WHAT YOU WANT. 


The Sony Display Memory System 
(SDMS) has nine built-in settings that auto- 
matically optimize the display to the video 
Standards most graphics cards support. 

Which means you can run MCGA, VGA 
graphics, VGA text, Super VGA, Macintosh* I, 
8514/A, 1024x768 and 1280x1024 (both 
interlaced and non-interlaced), and Macintosh 
Two-Page applications on the same monitor. 

To customize your display images, our 
unique front-mounted control panel stores 
15 user-definable settings. 

Each time you Change cards or shift 
resolution, you can adjust picture size and 
position, horizontal and vertical shift, and 
center the display on screen. Store the adjust- 
ments in memory and the next time you 
use that video standard, your customized 
screen comes up automatically. 


The SDMS has nine common display settings in memory. 


WHAT'S IN A NAME? 


Of course, our new Multiscan monitor 
has all the features you expect from Sony. 

The Trinitron® one-gun picture tube for 
extraordinarily sharp images. 

A Super Fine Pitch" Aperture Grille 
that delivers more electrons to the screen for 
brighter, richer color. 

A high-contrast screen for a crisper, 
clearer display. 

And a coated, vertically flat screen that 
helps reduce eye strain by decreasing glare 
and distortion. 

So if you're really serious about im- 
proving your image, look at the monitor 
that gives you more ways to do it. 

The new 20"* Sony GDM-1936 
Multiscan monitor. The latest in a long line 
of Sony computer products. 


Call 1-800-222-0878 for more information. 


SONY COMPUTER PERIPHERAL 
PRODUCTS COMPANY 
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Virtual Rewards 


f you dare mention the term virtual reality to anyone involved with 

computer graphics these days, you should probably be prepared to sit 
through a passionate discourse on the subject. At one extreme are those 
who predict that virtual reality may someday rank as one of the greatest 
inventions since the telephone or the personal computer. At the other are 
those who believe it will be one of the biggest boondoggles since the 
videophone or the personal helicopter. Such comments represent a sam- 
pling of the spirited opinions that were floating around the Tomorrow’s 
Realities gallery at the recent SIGGRAPH conference in Las Vegas. The 
exhibit, the largest collection of working installations of virtual reality 
ever assembled, offered more than two dozen of the latest applications 
that ranged from architecture to art, from engineering to entertainment, 
and from training to travel. 


On one hand, many who went in search of the essence of virtual reality 
in this supposed microcosm of state-of-the-art of applications complained 
that it was nowhere to be found. For instance, there was no agreement 
about what virtual reality is. A few of the installations did adhere to the 
strictest definition of the term, whereby the participant is totally im- 
mersed in an artificial world while wearing a head-mounted display and 
is able to interact with objects as in the real world. But most of the other 
exhibits made the requisite suspension of disbelief impossible, requiring 
the participant to look at a flat computer screen and use any of several 
awkward devices, including a mouse, buttons, or even a surfboard. 


On the other hand, those whose vision of the future wasn’t clouded by the 
confusion about the terminology or by the limitations of the technology 
stopped at nothing short of suggesting that virtual reality represented 
the true destiny of computing, one that would revolutionize virtually 
every human activity and pursuit. For example, in addition to the famil- 
iar applications such as architectural and engineering design analysis, 
several participants pointed out that because we learn faster and remem- 
ber better when more of our senses are involved or when we have an 
emotional response to a situation, virtual reality could become the ulti- 
mate teaching tool. Others suggested that interactive play or experience 
in artificial worlds could be useful in psychotherapy to help people con- 
quer phobias or remove inhibitions. 


Yet, even the most ardent proponent of virtual reality admits that before 
it can be useful as, say, a design tool or as a teaching tool, let alone as a 
surrogate psychiatrist, we need to learn much more about the human 
psyche and about how we relate to given environments, virtual or other- 
wise. The pioneering vision of virtual reality is truly impressive. But, 
whether or not it will ever become a reality misses the point. If this 
evolving technology is looked upon as a means to learn more about our- 
selves, it could be a valuable tool, indeed. As in the real world, the 
reward may lie not in the attainment, but in the quest of one’s goals. 


PLA Lh. Pvt 


Phil LoPiccolo 
Editor 


COMPUTER GRAPHICS WORLD SEPTEMBER 1994 


Why would a designer for BMW use an alias? 


David Robb 
Studio Chief, BMW 


Alias 


Alias Research Inc. 
110 Richmond Street East 
Toronto, Canada M5C IPI 


Tel (416) 362-9181 
Fax (416) 362-0630 
CIRCLE 3 ON INFORMATION CARD 


As Studio Chief for “The Ultimate Driving 
Machine®’, David Robb (his real name) 
knows that good design can mean the 
difference between success and failure. 
The exhilarating performance that defines 
BMW must be realized in the automobiles’ 
distinctive form. 

But why use an alias? Because Alias, 
the world leader in software for industrial 
design and styling, gives BMW the com- 
petitive edge in conceptual design. With 
Alias Studio™ David Robb can design 
with freedom, then evaluate the character 
and quality of his designs, before time 
and money are spent on prototypes. 

Alias Studio is a complete 3D elec- 
tronic studio, with advanced modeling 
and surface evaluation tools, photo- 
realistic rendering and video animation 
for superior design presentations, and 
precise data transfer to all major CAD/ 
CAM systems for productive integra- 
tion. It gives you the power to create, 
present, and manufacture your vision 
with unequaled ease. The result— 
better products get to 

market faster. 
Alias Studio, the 
‘choice of the world's great 
industrial designers. 


ALIAS STUDIO 


The Ultimate Driving Machine is a registered trademark of BMW. Alias Studio is a trademark of Alias Research, Inc. 
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If you need a math 
coprocessor to speed your 
power applications, ask 

yourself this question: Which would 
you rather have sitting next to your 
Intel microprocessor — an Intel Math CoProcessor 


©1991 Intel Corporation. i287, i386, i387, i487 and the SX logo are trademarks of Intel Corporation. 


Fergo 


Ask for genuine Intel 
or who knows what yo 
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or something you may know nothing about? Because 
if you don’t specify Intel, that’s basically what you’re 
getting — a big question mark. With Intel, however, 
there’s simply no question. You’re getting quality. 
That’s because Intel has the longest track record 
with math coprocessors. In fact, we’ve manufactured 


Math CoProcessors 
ll have to count on. 


and sold millions more than all the others combined. For a free information packet, including our new 
And we've tested every one of them with the most low prices, call (800)538-3373. 


exhaustive battery of tests in the industry. All to assure * 
you absolute reliability. ; ntal ss 


So ask for Intel Math CoProcessors. Or there’s no 
calculating what you'll end up with. The Computer Inside 
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ther Paint Programs Pail by Comparison 


Fractal Design Painter” duplicates traditional tools and 
textures in 24-bit color for expressive, natural results. Use 
one of Painter’s dozens of drawing and painting tools, 
like charcoal, felt pens, crayons, pencils and oil brushes. 
Choose cotton bond, canvas or others from its palettes of 
paper textures. Paint right 
away with the brushes Painter 'Trelacel | Design 
provides, or design your own, 


artists venturing into color desktop graphics, for business 
professionals to add artistic flair to slides and presenta- 
tions, for designers to rough out a concept on their 
computer, or for anyone to clone an existing image in 
outrageous new styles (that’s how we made the four cans 
above; pretty nifty, eh?). 
Painter supports the Wacom 
pressure-sensitive stylus. And 


by adjusting size, angle and Zs at only $299, the price is as 
thickness of stroke. Painter is realistic as the results you get. 
the ideal program for fine Just look for the paint can. 


Copyright © 1991 Fractal Design Corporation. Fractal Design Painter is a trademark of 
Fractal Design Corporation, 101 Madeline Drive, Suite 204, Aptos, CA 95003, (408) 688-8800. 
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which alludes to some of the 

problems with high-end model- 
ing, rendering, and animation sys- 
tems, it is true that the industrial 
designer is part artist and part engi- 
neer. We have to be able to create 
our conceptual models and docu- 
ment those concepts with engineer- 
ing drawings. It is the fundamental 
misunderstanding of what an indus- 
trial designer does and how he or 
she does it that clouds the issue of 
what should and should not be in- 
dustrial design software. As far as 
not being able to sketch on the com- 
puter, this in no way diminishes its 
strengths. I don’t know of many de- 
signers who don’t start with pencil 
and paper to make small idea sketch- 
es to communicate with themselves. 
I don’t see the need for the computer 
replacing this function. 

When you want to communicate 
your ideas to others, the drawings 
become more elaborate, more de- 
fined. At this stage, the renderings 
can represent a large investment of 
time to communicate several con- 
cepts and views. With the high-end 
programs, we can model our ideas 
at this stage as fast as we can lay 
them out by hand and color them. 

As far as computer renderings 
having a “cold feel” or lack of depth 
and intrigue, this has no relevance 
to the design process and, in fact, 
goes back to the fundamental prob- 
lem of the industrial design profes- 
sion. The closer the rendering is to a 
photograph, the more accurately it 
is presented and the quicker you 
can get your client into production. 
We should not be selling “interest- 
ing paintings,” because, in truth, 
they do not communicate more. 


( n “Guardians of Style” (June), 


Warren Atkins 
President, Design Projections Inc. 
Anaheim, CA 
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Music and Motion 

Regarding “Music & Motion” 
(July), the development of an auto- 
mated sound-to-image correspon- 
dence system is not new. Pioneers 
from the early to the mid-twenti- 
eth century include Canadian film- 
maker Norman McLaren, Hungar- 
ian artist and Bauhaus instructor 
Laszlo Moholy-Nagy, Russian art- 
ist Vladimir Barnoff-Rossine, and 
Russian composer Alexander 
Scriabin. For example, at a perfor- 
mance in 1915, Scriabin played a 
composition while a separate 
“light keyboard” on stage respond- 
ed by displaying changes in color 
and intensity. 

[For the record, in terms of who 
made the first attempt to synchro- 
nize music and computer graphics 
via MIDI], in June of 1988 during 
the MIT Media Lab’s “Hyperin- 
struments” seminar, I presented a 
performance with trombonist 
George Lewis in which sound-im- 
age synchronization was accom- 
plished by converting the acoustics 
of the trombone into MIDI through 
a pitch follower and having a real- 
time animation respond to the 
tempo, measure, and volume of the 
improvised music. 


Don Ritter 

Assistant Professor 
Department of Design Art 
Concordia University 
Montreal, Quebec 


Looking Low 

In “Visualizing a Market” (July), 
your focus on high-end hardware 
and software products overlooked 
the fastest-growing segment of the 
visualization market: the thou- 
sands of individual scientists, engi- 
neers, and other technical profes- 
sionals who have recently been 
able to apply advanced visualiza- 


Sskeiching vs. Drawing 


tion techniques to their data via an 
affordable combination of software 
and hardware. 

We believe there have been two 
primary barriers that have re- 
strained the formation and growth 
of the visualization market. Previ- 
ously, systems powerful enough to 
manipulate and display massive 
amounts of data were cost-prohibi- 
tive to the mass market of techni- 
cal professionals. In addition, the 
software packages offering ad- 
vanced visualization techniques 
were extremely cumbersome to 
use. However, as your article 
pointed out, powerful graphics sys- 
tems are now available for under 
$10,000. 

There will always be a demand 
for high-end visualization systems. 
However, it is the lower end of the 
market that may represent the 
largest growth opportunities—for 
both the users and developers of vi- 
sualization products. 


Douglas P. Colbeth 
Chief Executive Officer 
Spyglass Inc. 
Champaign, IL 


Correction: 

A news item in July incorrectly 
stated that Computer Accessories is 
located in Kirkland, Washington. 
The correct location is San Diego. 


We welcome your suggestions, 
comments, and questions. 
Please address letters to: 
Editor 

Computer Graphics World 


One Technology Park Drive 
POB 987 

Westford, MA 01886 — 
FAX: (508) 692-0525 

MCI Mail: CGW 
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Pacesetter places 
first in the great 
plotter race. 
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Free Pacesetter Test Drive 


The results are in. 

Benchmarks conclusively prove 
Pacesetter cut-sheet plotters take the 
checkered flag for speed, line quality 
and price. 

In fact, Pacesetter finished plots in 
record time, leaving the competition in 


Company: 
the dust. 


~] 
| 

Name: | 
MAW Mate eT suey eS UMass 2 RREAgM, a OMG S 

To receive a free Pacesetter Test Pie PR IT I RE OAT | 
TRIN 

| 

| 

| 

| 

i 


Title: 


| 
| 
| 
| 
Drive diskette including sample plot file, po ty —_____________ Blt 
and for the actual race results versus Telephone#: 
any major plotter manufacturer, call us 
at 800-932-1212. Or send in the coupon. | 
Pacesetter. It’s the fastest pen 
plotter you can drive. 
| 
| 
| 


Wedrawon 
your Imagination. 


___ Yes, I want to take a test drive. 
Send my free demo disk on 
Pacesetter (600k ram, VGA 
8-color, PC required) 


___Yes, I want to compare the — 
results with: a 


(name of plotter manufacturer) 


Mail coupon to: CalComp, P.O. Box 3250 MS-3, a - 
‘i Anaheim, CA 92801, or call 800-932-1212. Tat rok se 


A Lockheed Company 


Limited time offer while supplies last. ©1991 CalComp, Inc. Pacesetter and We draw on your imagination are registered trademarks of CalComp. 
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Pixar and Disney 
Team Up on Film 


Japan’s Climate 
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News in Brief 


While many computer animators have dreamed of being the first to 
create a full-length, computer-animated feature film, it looks like the 
honor is destined to go to Pixar (Richmond, CA) and Walt Disney 
Studios. The two companies recently formalized a deal to tackle such a 
project. According to Pixar spokesperson Pam Kerwin, the film should 
hit the big screen in about two-and-a-half to three years. The basic 
outline of the story, says Kerwin, has already been developed and 
approved by Disney, and final writing of the script will take place over 
the next year. The production of the animation is expected to take 
another full year after that. However, says Kerwin, the total cost of the 
project is expected to be equivalent to the cost of animated films 
produced by traditional methods. 

Though unable to divulge the nature of the plot of the proposed film, 
Kerwin did say it will reflect the flavor and characterizations of Pixar’s 
short films, which include Luxo Jr., Red’s Dream, Knickknack, and the 
Oscar-winning Tin Toy. The main purpose of the film, Kerwin says, will 
be to move audiences with the story line and not impress them with the 
technology. “We hope the poignancy of the story will stand out and not 
the way it was created,” says Kerwin. “Of course, it will look different 
because it'll be computer-generated, but we’re not going to try and create 
the kinds of special effects that you would see, for example, in 
Terminator 2.” 

While Pixar’s short films played a key role in convincing Disney that 
Pixar had the imagination and creativity to create a successful film, 
Kerwin says Pixar itself only recently gained the confidence that it 
could tackle such a project. That confidence, says Kerwin, developed over 
the last year as the result of the TV commercials Pixar produced for 
such companies as Listerine, Tropicana, and Lifesavers. “It was the 
commercials,” Kerwin says, “that gave us the confidence that we had 
the discipline to do this kind of project on time and on budget.” In 
addition, she says, advances in computer processing power only 
recently have made it economically practical to try a feature film. 

Although the new film reflects the most significant collaboration 
between Pixar and Disney to date, it is not the first time the two 
companies have worked together. According to Kerwin, Pixar has been 
providing Disney with customized software since 1986 and has played a 
behind-the-scenes role in helping to animate past Disney films. 


A new study conducted for the American Chamber of Commerce in 
Japan by A.T. Kearney (Chicago), a global management consulting firm, 
concludes that US firms investing in Japan are facing fewer 
restrictions. Although barriers still remain in some industries, the report 
states that 55 percent of survey respondents feel the climate for 
investment has improved in the last five years. Fifty-nine percent of 
manufacturing company respondents say trade with Japan has more 
than doubled since 1985, and only 11 percent of those companies 
operating in Japan say major restrictions still hinder direct foreign 
investment in their industries. 
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NCGA Unveils 
New Show Format 


Video Survey 


Joint Efforts 
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Using a reception hall at last month’s SIGGRAPH conference as its 
forum, the National Computer Graphics Association (NCGA) unveiled 
plans to restructure its organization and its own annual computer 
graphics show. According to NCGA president Joel Orr, the change is 
meant to reflect the change that the computer graphics industry itself 
is going through. “As computer graphics becomes an implicit aspect of 
more and more computer applications, the industry takes on a different 
character than it had when computer graphics was a thing unto itself,” 
says Orr. “While we want to remain horizontal in nature, we also want 
to provide a more focused forum for individual users.” 

Toward that end, NCGA is creating individual “societies” under the 
larger NCGA umbrella, allowing members to join just those societies 
that reflect their particular needs. Initially, says Orr, there will be a 
CAD society, a standards society, and a vendor society. Future societies, 
he says, could focus on any number of areas such as animation, GIS, or 
architecture. At the same time, NCGA plans to divide the exhibition 
floor of its annual computer graphics show into two sections--one 
featuring CAD applications and the other on business graphics and 
graphic arts applications. Again, says Orr, the idea is to make it easier 
for attendees to focus on areas of specific interest to them. 


A survey of more than 800 professional video producers by Sheer and 
Chaskelson Research (New York) reveals that video professionals believe 
desktop video tools will revolutionize their marketplace. Many also report 
they are eagerly waiting to make use of such new technologies as CD-I, 
HDTV, digital holography, and virtual reality. Interestingly, however, 
only a small minority expect to become all-digital video studios before the 
year 2000. Results of the survey are available in the recently published 
report entitled The Professional Video Marketplace. 


A new agreement promises to make the AVS visualization software 
from Stardent Computer (Concord, MA) available on the Data 
Transport Computer from Wavetracer (Acton, MA), marking the first 
implementation of AVS in a massively parallel computing environment. 
Under a separate agreement, Stardent has also ported its software onto 
Hewlett-Packard (Fort Collins, CO) workstation platforms. Adra 
Systems (Lowell, MA) has agreed to incorporate the solid modeling 
technology developed by Ricoh Company (Tokyo) into its Cadra-III 
product line. Kubota Pacific Computer (Santa Clara, CA) has 
licensed its Doré 3D graphics technology to Apple Computer 
(Cupertino, CA). GeoQuest Systems (Houston) will port its petroleum 
exploration software onto Silicon Graphics (Mountain View, CA) 
workstations. 

Zoran Corp. (Santa Clara, CA) and Fuji Photo Film (Tokyo) have 
entered a long-term, joint development program for image compression 
technology in an effort to speed progress in the digital still video 
market. MIPS Computer (Sunnyvale, CA) has agreed to resell the 
TekXpress line of X terminals from Tektronix (Wilsonville, OR). 
Aldus Corp. (Seattle) has acquired exclusive worldwide marketing 
rights to a page-imposition software program currently being developed 
by Emulation Technologies (Cleveland). Mouse Systems (Fremont, 
CA) has teamed up with Mitsubishi (Tokyo) in a strategic marketing 
alliance that will give Mitsubishi technology rights to Mouse Systems’ 
PageBrush Professional scanner. The product will be manufactured by 
Mitsubishi in Japan and marketed in North America by Mouse Systems 
under the Mitsubishi name. Biosym (San Diego), a vendor of molecular 
modeling software, has agreed to resell the ImageCorder Plus line of film 
recorders from Focus Graphics (Foster City, CA). 
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__ Introducing point and click 
video production from ‘Truevision. 


WORK . TGA 


Truevision TARGA:+ and VideoMaker.+ multiply the power of your PC. 

Desktop video production just got easier. VideoMaker + with a Truevision 
TARGA+ Graphics Engine lets you perform stunning special effects and manipulate 
video by simply pointing and clicking on the switcher interface. 

No more DOS commands. No more blind guesswork. All kinds of 
creative possibilities. 

Create professional transitions between graphics and live or recorded 
video. Chromakey video over graphics, or overlay anti-aliased text onto video. 
Create your production in real time, and do it all quickly and easily through the 
intuitive VideoMaker + switcher. 

Right out of the box, you’re in control. And right away, your PC capabilities 


are multiplied. Point yourself to a Truevision dealer for more information. 


Ny "TRUEVISION’ 


7340 Shadeland Station, Indianapolis, IN 46256 
INTERNATIONAL: Canada 416/940-8727 France 33-1-3-952-6253 Italy 39-2-242-4551 
U.K. 44-628-77-7800 West Germany 49-89-612-0010 Other international 617/229-6900 


For more information 


CIRCLE 8 
© 1991, Truevision, inc. 


Just weeks after IBM announced plans to enter into a joint venture and 


Microsoft/IBM technology agreement with Apple Computer, the gulf between IBM and 
Split Widens Microsoft widened even further when Microsoft announced it has 
p scraped plans to deliver OS/2 3.0, which was to have included support for 


IBM’s Presentation Manager interface. Instead, Microsoft will deliver a 
Windows-only version of OS/2 based on its own advanced New 
Technology (NT) kernel. At the moment, industry experts seem 
uncertain whether IBM or Microsoft will benefit most from this latest 
fissure, but all agree it is creating confusion and frustration in the user 
community, which no longer seems able to plan future computing 
strategies with any degree of comfort. 


Eastman Kodak (Rochester, NY) and Philips (The Netherlands) have 
Photo CD Standard announced that the Photo CD standard developed by the two companies 

will be finalized by next month. The Photo CD system is designed to 
Nears Completion provide consumers with an electronic photo album of sorts. The idea is to 
make it possible to display pictures taken with a standard 35mm camera 
on TV sets and monitors. At the moment, the only products developed with 
Photo CD compatibility are the CD-I players that Philips and Magnavox 
are planning to introduce to the US market sometime this fall. Dedicated 
Photo CD players from Kodak, Philips, and other manufacturers are 
expected to be available in the second half of next year. 


“ @ Researchers at IBM (Armonk, NY) have reportedly demonstrated the 
Also of Note ability to manipulate individual silicon atoms and place them in precise 
locations. In time, the ability may lead to the possibility of building 
electronic devices one atom at a time. 
@ Two leading multimedia vendors from the Macintosh world, 
MacroMind and Paracom (both of San Francisco), have signed a letter 
of intent to merge the two companies. The new organization will be 
called MacroMind/Paracomp. 
®@ Digital Equipment Corp. (Maynard, MA) has developed a 2D 
sketching technology, called MapKernal, that it is beginning to license 
to vendors of CAD, AEC, mapping, and illustration software. The 
technology, says the company, makes use of planar maps, which allows 
the drawing capability to more closely mimic traditional pencil-and- 
eraser graphic arts techniques. 
e Computer graphics pioneer James T. Blinn of the California Institute 
of Technology has been named a MacArthur Fellow by the MacArthur 
Foundation. The honor includes a $265,000 stipend over five years that 
can be used freely by Blinn for any purpose, without restrictions from the 
foundation. 
@ EOSAT (Lanham, MD) and Terra-Mar Resource Information 
Services (Mountain View, CA) are jointly working to produce a study 
that examines the cost benefits of using GIS technology for resource 
management and environmental applications. 
@ Fight more hardware vendors, including Zenith Data Systems, Dell 
Computer, AST Research, Olivetti, and Wacom, have announced 
their intentions to build pen computers or display products that will 
support the Microsoft Windows environment for pen-based computing. 
e IBM has agreed to purchase Metaphor Computer Systems 
(Mountain View, CA), a vendor of object-oriented software. 
@ Membership in the Object Management Group (Framingham, MA) 
has swelled to 146 with the addition of 17 new members. The new 
members include Fujitsu America, Knowledgeware, McDonnell 
Douglas, and Unix International. 

News compiled and reported by Stephen Porter, CGW managing editor. 
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CorelDRAW is the world’s leading graphics software, used in over 40 countries by over 200,000 people. To encourage 
the sharing of ideas between our international community of enthusiasts, Corel Systems Corp. has organized this 
$1,000,000 World Design Contest, open to all registered CorelDRAW users around the globe! 


When CATEGORIES 
Enter and be awarded an outstanding prize package worth $300! > _ ‘ve cages r 
(Entries must meet minimum qualifying standards.) 1. Desktop Publishing & Presentations: 
@ Prize package: CD-ROM of CorelDRAW/’s ArtShow ‘91; ads, brochures, flyers, reports, forms, charts, graphs, 


newsletters, menus, posters, etc. either using CorelDRAW 
alone or with other popular software packages. These include: 
@ Worldwide media exposure! Your entry is recorded PageMaker, Ventura, WordPerfect, Word, Ami Pro, 

on CD-ROM and distributed around the globe! PowerPoint, Persuasion, Hollywood, Harvard Graphics, 


: Freelance, PerFORM PRO, Excel, AutoCAD. 
@ You automatically become a member of the Corel Creative Club. 
You receive a club newsletter showing monthly entries and a club pin. 2. Logos: corporate |.D., symbols, headlines, logotypes. 


Corel coffee mug; mouse pad; key ring. 


3. Technical Drawings: maps, architectural drawings, 
industrial designs, medical illustrations. 


Every month you can enter and win in each of nine categories (from 4. People, Plants, Animals 

Sept. ‘91 to April 92). All first place winners are automatically 

entered into the Annual World Contest. 5. Landmarks, Travel 

@ Corel CD-ROM package: a high speed CD-ROM drive; 6. Business, Technology, Transportation 


CorelDRIVER PC Interface Kit; CorelDRAW on CD-ROM including 
thousands of dollars worth of extra clipart images. 


7.Holidays, Thematic Events, Sports 


Round trip paid to Ottawa, Canada, for the Gala Awards Night. 8. Photos / Bitmap applications: prizes awarded for 
9 Bonus Prizes the best use of imported scanned photos with CorelDRAW. 
@® Ventura Publisher for Windows 3.0 _| Graphics Vantage Windows (Any photos used must be the property of the entrant and 
accelerator board from ATI. be included with the entry in 35mm format.) 


@ PerFORM PRO for Windows 3.0 by Delrina Technology Inc. 9. Miscellaneous: t-shirts, signage, album and _ 
book covers, merchandising products, awards, certificates, 
greeting cards, invitations, cartoons, packaging, etc. 


All first place monthly contest winners in each of the nine 
categories are eligible to win these fabulous prize packages: 


CORELOKAW/ 


CORE THY 


Mb et 


@ Contest Trophy; Complete PC System — 


SYSTEM: " Preferred 433 "486 PC System and 
new generation video card 
from CSS Laboratories; 


MONITOR: Color VGA monitor from 
AAMAZING Technologies ; 

LASER PRINTER; 

HARD DRIVE: 200 Mb 


SRSGeGe eee wy 
TTT TTT | io 


@ Contest Plaque; Software Library FX 
Graphics ULTRA Windows accelerator board 
from ATI 


TROUEAHDS 
af 


@ Contest Plaque; Software Library. ON Me 7 


FONTS BP 


@ Software Library. 


The b , te 8 Grand Pr ; spe CALL US TODAY FOR ENTRY FORMS! 
e best overall entry of the 9 Grand Prize winners in | 
the Annual World Contest wins a 1 kilogram GOLD BAR! TEL: (613)728-8200 ext. 1609 


* ALL DOLLAR AMOUNTS IN U.S. FUNDS. COREL RESERVES THE RIGHT TO MODIFY CATEGORIES. FAX: (61 3)728-2891 


css mee Ventura Software AAMAZING $$ COREL 


_ Come See Us At Comdex 
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CRVdisc™system—a remarkable advance that will totally 
change and simplify the way you make presentations. 
With Sony's CRV, you can now orchestrate an entire multi- 


source presentation from a single playback unit. 
You can record and play back high quality still and mov- 


When it comes to staging a masterful presentation, con- 
sider the old school. It demands the coordination and syn- 
chronization of equipment ranging from slide projectors, VTR's 
and overhead projectors to dissolve units and sync controls. 

Its a cumbersome process in which many things can go 


wrong. And often do. 
Now consider the alternative. The revolutionary Sony 


ing images and stereo sound onto a write-once optical laser 
disc. One double-sided disc can hold up to 87,000 still 


Sony Business and Professional Group, 3 Paragon Drive, Montvale, NJ 07645-1735. © 1991 Sony Corporation of America. Sony, CRVdisc and LaserShow are trademarks of Sony. 


The art of 


a presentation 


has finally entered the minal period. 


images or 48 minutes of motion video, audio or any combina- 
tion of all three. And any frame can be randomly accessed 
from one side of a disc in less than half a second. 

CRV can also be controlled by your PC, using Sony 
LaserShow”™ a presentation software utility program. It allows 
you to create, search, move, delete and tailor your presenta- 
tion for each show just by pushing a few buttons. And when 


you combine LaserShow with Sony's Frame Memory Unit 
you can create striking visual effects that will give your presen- 
tation even more impact. 

For more information on Sony's state-of-the-art CRVdisc 
system, call us at 1-800-523-SONY ext 451. 


And discover for your- 
self that less truly is more. Sena O N Yy. 


BUSINESS AND PROFESSIONAL GROUP 


PANEL Vs DAS TV REC DAS PLAY SYSTEM CLEARMUE XL DASRDAY. Sy 3 TEM 


Designed and produced on the RasterOps 24XLTV 


VIDEO -EX PAN DER 


E> A NE 


©/99] RasterOps Corporation. Brands and product names are trademarks or registered trademarks of their respective holders. 


RASTEROPS IS REDEFINING 
THE PLAYING FIELD WITH OUR 
NEW 24XLTV. 


When it comes to 21” color video 


CEE ARY 2-EsAGS iC UDIisS FLAY 3 oT EM 


compression adaptor lets you do all this in 
systems, the new RasterOps” 24XLTV is less space than you thought possible. 
in a league by itself. Using unsurpassed With these kinds of advancements 
in the art and science of color, there’s no 


doubt that the new RasterOps 24XLTV is 


VLSI and state-of-the-art surface mount 


technology, we’ ve packed an unprecedented 


True Color and video 
combination of features and functionality — comes to the big screenall a whole new ball game. But that should 
in one system with the new ; 2 
into a single slot solution. RasterOps 24XLTV. come as no surprise. After all, in the field 


Consider the stats. Our 21” color video of color video solutions, RasterOps has consistently 
display system adds 24-bit True Color brilliance to any —_ been batting 1000 season after season. 
design. And the on-board accelerator does it fast. The To find out more and get a free poster size 
video in a window, as well as Mac” to video output, version of this True Color photo, call us today at 


lets you catch all the best plays. And the optional JPEG —_1.800.SAy.COLOoR, ext. 420. 


RasterQps 


THE*ART & SCLENCE OF COLGR™ 


CLEARVUE CLEAS S10 Bis ria Y 2721 8M 


Dc isez ALIX? 2* San Ad Wale ASV 1d 82.0 TROT Aa YY BO ss ASE SAS AY Tesi Ge O1s 8 ¥ PD Saas PS Vc 
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PRODUCT 
SPOTLIGHT 


Sun Attacks the Low End 


un Microsystems 

(Mountain View, CA) 

has rolled out two new 
desktop workstations—the 
Sparcstation IPX and the 
Sparcstation ELC—and has 
added features to existing 
systems within its Sparc- 
station family. 

The Sparcstation IPX is 
a mid-range accelerated 
graphics desktop computer 
that includes many of the 
features of the Sparcsta- 
tion 2 but in a smaller, 
less-expensive package. At 
24 Specmarks (28.5 MIPS 
and 4.2 MFLOPS), this 
system offers built-in GX 
accelerated graphics that 
can produce 480,000 2D vectors per 
second and 310,000 3D vectors per sec- 
ond. The company has miniaturized 
this hardware from a 5-by-6-inch 
board to a single chip mounted on the 
CPU board. 

Sun says that applications suitable 
for this workstation, which comes with 
16M of memory (expandable to 64M), 
include complex computer-aided soft- 
ware development, electronic publish- 
ing, and network file and database ac- 
cess. This system can also be config- 
ured as a file or print server for small 
workgroups. 

The other new product, the Sparc- 
station ELC, is geared to entry-level 
computing needs in database manage- 
ment, document image processing, and 
computer-aided software development. 
The company says that for the price of 
a PC, but with performance greater 
than a 33MHz 486 system, the ELC 
offers multiple windows, high-resolu- 
tion display, very fast response times, 
built-in networking, and access to 
Sun’s client-server environment. 

The ELC has twice the processing 
power and four times the memory of 
its predecessor, the SLC, which it re- 
places. The ELC offers 20.1 Specmarks 
(21 MIPS and 3 MFLOPS) and 8M of 
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standard memory, expandable to 64M. 
Both the IPX and the ELC are 
powered by a new Spare microproces- 
sor that combines integer and floating- 
point units on a single chip. Sun does 
note, however, that the performance 
numbers quoted were increased by us- 
ing both Sun compilers and third-party 
compilers from Kuck and Associates. 
Terry Bennet, director of technical 
systems research at InfoCorp (Beaver- 
ton, OR), says that these products are 
a “solid extension of what Sun has 
been doing, which is attacking the low 
end.” Bennett goes on to say that the 
company “has done a significantly bet- 
ter job of cost engineering or cost re- 
duction than any of its competitors.” 
He notes that in terms of dollars per 
MIPS and dollars per Specmarks, Sun is 
“right in there” with the competition. 
This latest offering, Bennett believes, is 


“the ante [Sun] needed [in 
order] to hold its position.” 

In addition to these new 
products, Sun has also en- 
hanced the Sparcstation 2 
graphics workstation and 
entry-level Sparcserver 2 
with memory and disk stor- 
age boosts of 100 percent, as 
well as additional graphics 
performance. The system 
now has a 24.6 Specmark 
rating (formerly 21.2) as a 
result of additional compilers 
from Kuck and Associates. 
The Sparcstation 2 now has 
32M of main memory (ex- 
pandable to 128M) and con- 
tains a 424M internal hard 
drive. 

Sun also introduced a high-end 
graphics model called the Sparcstation 
2 GXplus, which has 1280-by-1024 res- 
olution and double-buffering features, 
in addition to the capabilities of the 
standard GX model. 

The Sparcserver 2 has the same add- 
ed memory and disk enhancements 
and is now available with no monitor. 
This server is also being offered in a 
new database configuration with up to 
10.4 gigabytes of storage, a 2.3-giga- 
byte back-up tape drive, and a SunCD 
CD-ROM drive. 

Pricing for entry configurations are 
as follows: Sparcstation ELC, $4995; 
Sparcstation IPX, $11,995; Sparcsta- 
tion 2, $15,495; Sparcstation 2 GXplus, 
$22,495; and Sparcserver 2, $15,195. 
All models are available now.—Laur- 
een Belleville, Associate Editor 
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Desktop Digital Video 


Fluent Machines (Framingham, MA) 
has introduced the Fluency family of 
products which, the company says, en- 
ables high-quality, full-motion digital 
video and synchronized audio to be in- 


tegrated into stand-alone and 
networked applications running under 
DOS/Windows. 

Fluency couples two AT-compatible 
boards with the FluentStreams soft- 
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ware program. The VSA-1000 board 
set provides real-time capture (from a 
variety of video sources, including 
cameras, laserdiscs, and VCRs), com- 
pression, decompression, and display of 
digital video and audio information. It 
also provides support for multiple, si- 
multaneous video windows. 

The FluentStreams software was de- 
signed to work closely with the board 
set. The company explains that be- 
cause available bandwidth in 
networked environments fluctuates 
randomly, the software was developed 
to dynamically adjust or scale digital 
video to match available network re- 
sources and application requirements. 

FluentStreams also includes a pro- 
gramming interface to allow develop- 
ment of Windows applications that in- 
corporate audio and video. A user-level 
application enables recording of video 
and synchronized audio from a cam- 
era, VCR, or other analog source and 
playback within a window that can be 
moved, overlapped, and resized. 

The company explains that because 
Fluency represents video and audio as 
digital data types, selecting, cutting, 
and pasting video is as easy as work- 
ing in standard Windows applications. 

“What’s interesting about Fluent is 
the fact that they’re working on scal- 
able video,” says Nick Arnett, presi- 
dent and chief analyst at Multimedia 
Computing Corp. (Santa Clara, CA). 
He says that these products are “an- 
other step on the road to being able to 
make digital video useful on net- 
works.” Arnett explains that the band- 
width of video “eats networks alive.” 
Therefore, he says that it is a good idea 
to “scale down the size and amount of 
data coming to the computer from each 
video source.” Arnett says that there 
are economic reasons for scaling the 
video: “The more data you send over 
the network, the more you pay for net- 
work time if you're on a public net- 
work.” He adds that if the bandwidth 
can be slowed, then that changes the 
amount of decompression power re- 
quired in the computer. 

The company claims that applica- 
tions such as computer-based training, 
medical imaging, and video kiosks 
that need timely updates will benefit 
from Fluency’s ability to transmit digi- 
tal video and audio over local- and 
wide-area networks in real time. And, 
the company asserts that networking 
is one of the primary engines that will 
drive the growth of multimedia. 

The VSA-1000 board set operates in 
’°386-based, AT-compatible PCs run- 
ning Windows 3 and costs $3995. 
FluentStreams software costs $495. 
Availability is 60 days after receipt of 
order.—LB 
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Evolution of Total Stratospheric Southern Hemispheric Ozone Hole for 1987, Day 278 


IBM’s Power Play 


After only two years in development, 
IBM (Yorktown Heights, NY) has un- 
veiled the Power Visualization Sys- 
tem, which, the company claims, can 
turn large amounts of supercomputer 
data into pictures that can be studied, 
analyzed, manipulated, and explored 
at high resolution. Reportedly, the sys- 
tem can calculate images at a peak 
rate of 2.5 billion floating-point opera- 
tions per second. 

The company claims that the system 
can render the results of very large 
calculations into still and moving im- 
ages and display them on a variety of 
attached workstation display devices, 
including HDTV. 

The basic elements of the new sys- 
tem are the Power Visualization Serv- 
er/Data Explorer, which is the sys- 
tem’s computational core with up to 32 
processors operating in parallel; the 
optional disk array subsystem, which 
is a parallel architecture disk storage 
unit that can hold up to 170 gigabytes; 
the optional Power Visualization Vid- 
eo Controller that provides real-time, 
high-resolution images; an IBM RISC 
System/6000 workstation acting as 
support processor and network gate- 
way; and, lastly, high-performance 
parallel interface channels that can 
transmit data at 100M per second. 

The computing server can contain 
up to 32 1860 microprocessors, each as- 
signed 16M of local memory. Up to 1 
gigabyte of shared memory can be 
used to hold large problems. The com- 
pany says that communications be- 
tween the processors and the global 
memory can be sustained at 1.28 giga- 


bytes per second. 

“My first impression,” says Ken An- 
derson, publisher of The Anderson Re- 
port (Simi Valley, CA), “is that it’s 
kind of astounding that IBM can de- 
velop something in two years. That is 
noteworthy for any product. But this is 
a pretty complex one.” 

Anderson says that this could be 
classified as a “breakthrough product, 
in that it could change the nature of 
film animation.” He says that this sys- 
tem could “dramatically” improve the 
ability to process the complex images 
involved, and in a timely manner. 
Abraham Peled, research vice presi- 
dent and head of computer science at 
IBM, explains that this system can 
render a photo-realistic frame on the 
order of 30 to 50 times faster than was 
previously possible. He notes that “for 
a movie that has a few hundred 
frames, that means [rendering] over- 
night instead of in two weeks.” 

The Data Explorer software runs on 
both the RISC System/6000 and the 
Power Visualization System. The dif- 
ference is that in the first case, Peled 
says, “It will run as fast and will han- 
dle data sizes that are as large as the 
RS/6000 can handle.” 

The workstation version of the Data 
Explorer costs approximately $5000. 
The server system costs from $500,000 
to $2 million, depending on how much 
disk space, memory, and computing 
power are required. The video control- 
ler costs $75,000. The products will be 
available during the later part of the 
fourth quarter of this year.—LB 
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Howto remove thelast barrier 
to 42-bitprogramming. 


Open Intel’s new 386/486 C Code Builder” Kit. 
And tear into the increased memory and performance 
of 32-bit DOS protected mode. 

True 32-bit software lets you put the power of a 
workstation onto a DOS system. Multiplying perfor- 
mance up to five times. And moving beyond 640K. 

Code Builder’s $695 price tag includes free Intel 


support and a 30-day, money-back guarantee. With no 
royalties to pay. Ever. 

Plus, one vendor fills all your tool needs: a 
Microsoft- and ANSI-compatible Compiler and Libraries, 
Linker, Librarian, Make Utility, Source-level Debugger, 


and DOS Extender. So you can easily create applications 
compatible with DOS, Windows, and OS/2° 

Buy it from your local Intel dealer. Or call 
1-800-525-3019 for fax document #8003. Because with 
Code Builder, the hardest thing about getting into 
32-bit programming is opening the box. 


intel. 


The Computer Inside 


©1991 Intel Corporation. To speak to a real person, call 1-800-538-3373. *DPMI compatibility with these operating systems is based upon publicly stated intentions of Microsoft Corp. and IBM Corp. 
Code Builder, Intel386, and Intel486 are trademarks of Intel Corporation. 
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High-Res Amiga Graphics 


Commodore Business Machines (West 
Chester, PA) has announced the 
Amiga 2410 (A2410), a graphics board 
for the Amiga 3000UX. Developed in 
conjunction with researchers at the 
University of Lowell (Lowell, MA), the 
A2410 board provides eight color bit 
planes and supports 256 colors on a 
screen from a palette of more than 16 
million colors. 

Based on the Texas Instruments 
34010 graphics coprocessor, the A2410 
offers high-resolution color graphics of 
up to 1024-by-1024 pixels. It is compat- 
ible with several multi-synec monitors, 
including the Commodore 1950. 

The company says that the A2410 
includes 1M of video memory on the 
board and provides high-performance 
support for X Windows and Open Look 
applications. It is available now as a 
bundled configuration on the Amiga 
3000UX, as well as for current users 
interested in upgrading their existing 
configurations. The Amiga 2410 board 
costs $1149. 

Richard Miner, research manager at 
the Center for Productivity Enhance- 
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ments at the University of Lowell, is 
the person responsible for the board’s 
development. Miner says that, “The 
unique feature of this board is that it 
supports the DMA |[direct-memory ac- 
cess] capability to allow high-speed im- 
age transfers between the Amiga and 
the board.” He adds that, “It has an 
optimized version of X layered on top 
of the TIGA library.” 

He notes that this product is not par- 
ticularly different from other boards 
available on PCs, but, he says, “It 
brings the Amiga up quite a bit in 
terms of its capabilities for high-end 
graphics.” 

The Amiga 3000UX workstation im- 
plements AT&T Unix System V Re- 
lease 4. The workstation is compliant 
with industry networking standards 
such as Ethernet, NFS, and TCP/IP. 
Lastly, the system also comes equipped 
with AmigaDOS, a real-time, single- 
user operating system, which the com- 
pany claims is especially suited for use 
in both video and multimedia applica- 
tions.—LB 
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Showplace 


Pixar (Richmond, CA) has begun ship- 
ping Showplace, a 3D picture composi- 
tion program for Macintosh computers. 
The software comes bundled with the 
company’s MacRenderman for $995. 
Pixar says that Showplace was de- 
signed to allow users to easily access 
the power of MacRenderman. 

The company compares users of 
Showplace to photographers: They set 
the stage for a picture and then “photo- 
graph” it. The user chooses ClipObjects 
from a library, makes objects from 
Postscript fonts, or imports objects 
from 3D modeling applications; ar- 
ranges the objects in a scene; gives 
each object a distinct appearance se- 
lected from a browser; locates light 
sources such as lamps, spotlights, and 
windows; sets up a camera to “shoot” 
the picture; creates and renders a pro- 
totype 3D picture; and then uses Mac- 
Renderman to render the scene into a 
photo-realistic picture. 

The product also comes with a vari- 
ety of surface appearances, including 
metal (smooth and brushed versions of 
chrome, copper, and gold), wood (maple 
and oak), stone (granite and marble), 
building materials (concrete, brick, 
and plaster), and patterns (checker- 
board and polka-dot). 

Scott Petill, a graphic artist/photog- 
rapher at Monumus (Tucson, AZ), 
has been using Showplace in his work. 
He characterizes the product as “the 
perfect front end for MacRenderman, 
even for the novice.” Petill recently 
used Showplace to design an album 
cover for a client. He says that, “The 
cover I did is fairly simple as far as 
geometry goes. And just using a dis- 
placement shader and a surface shad- 
er, I was able to create the illusion of 
complex objects. They really weren't 
[complex], and that saved a lot of 
time.” 

The best feature of Showplace, ac- 
cording to Petill, is the interface. He 
explains that other interfaces tend to 
get cluttered. “Showplace has every- 
thing you expect ahd everything you 
need to do your work. But,” he says, 
“it’s there when you want it to be, and 
then it goes away.” 

Target markets for Showplace in- 
clude presentation/business graphics, 
graphic art and design, product design, 
stage and scene design, animation, and 
merchandising. 

The Showplace/MacRenderman 
combination requires the following 
items: a Macintosh IIcx, IIci, or IIfx 
with a hard disk, at least 5M of RAM 
(8M is recommended), Apple’s 32-bit 
QuickDraw, and either an 8- or 24-bit 
color display.—LB 
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- GLOBAL LAB IMAGE: 
- ADVANCED IMAGE ANALYSIS 


FOR MICROSOFT WINDOWS — 


iene 


Tools Script Hel Help... aces 
‘AN, File Edit 


“Now, it's easier than ever to analyze ee 
7 H ursaer mode 
pas fs cps AL AGE TRE RAINIER MBIA - fea | @ RO! aoe Oo Threshold © Select | 
—Fred Molinari, President nae | sweeps 
Object Counting and Measurement rn Ne EE asatt File Edit Formula Format Data — 
= Automatic calculation of areas, perimeters, =| | Analysis S peter Options Macro Window | 
and other key parameters 3 : @ Single | 10 bak 
= Nonlinear calibration for precise measurement ~ a | © Statistics | @ Light 
Powerful Image Processing | Feature Value 
= Spectrum editing, FFTs and Inverse FFTs oo. eigen fae 
= Advanced morphology and filtering = MM ra on fnis antes 
= Full arithmetic and logical operations 2 TET 


Sophisticated Image Analysis 

= Measurement of lines, points, and angles 

= Histograms and intensity profiles es 
= Image annotation with text and graphics E 1, I: CT RONIC. 


= Paste data into Excel/Word via Clipboard IMAG ING 
Easily Customized 
Interpreted C programming environment Booth #927 


= Menu recorder 


Supports popular PC AT and PS/2 
frame grabbers 


Fast 5 day delivery 
Callfor FREE Catalog 


(508) 481-3700 


In Canada, call (800) 268-0427 


THE LEADER IN DATA ACQUISITION AND IMAGE PROCESSING 


DATA TRANSLATION 


World Headquarters: Data Translation, Inc.,. 100 Locke Drive, Marlboro, MA 01752-1192 USA, (508) 481-3700, Fax (508) 481-8620, Tix 951646 
United Kingdom Headquarters: Data Translation Ltd., The Mulberry Business Park, Wokingham, Berkshire RG11 2QJ, U.K., (734) 793838, Fax (734) 776670, Tix 94011914 
Germany Headquarters: Data Translation GmbH, Im Weilerlen 10, 7120 Bietigheim-Bissingen, Germany 7142-54025, Fax 7142-64042 
International Sales Offices: Australia (2) 699-8300; Belgium (2) 466-8199; Brazil (11) 240-0598; Canada (416) 625-1907; China (1) 513-7766 x 1222; Denmark 42 274511; Finland (0) 3511800; France (1) 69077802; Greece (1) 361-4300; 
Hong Kong (5) 448963; India (22) 23-1040; Israel 52-545685; Italy (2) 82470.1; Japan (3) 502-5550, (3) 5379-1971; Korea (2) 718-9521; Malaysia 3-2486788; Netherlands (70) 399-6360; New Zealand (9) 415-8362; Norway (2) 53 12 50; 
Poland (22) 580701; Portugal (1) 7934834; Singapore 338-1300; South Africa (12) 803-7680/93; Spain (1) 555-8112; Sweden (8) 761 78 20; Switzerland (1) 723-1410; Taiwan (2) 3039836 

GLOBAL LAB and Data Translation are registered trademarks of Data Translation, Inc. All other trademarks and registered trademarks are the property of their respective holders. 
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Test View The Hitachi 
ACCUVUE: 


All of the latest Hitachi electronics expertise 
has gone into the ACCUVUE, our newest color 
monitor. 

Auto-scanning: ACCUVUE features high-speed 
shifting from VGA through Super VGA and 
Mac® up to 1280 x 1024. 

Greater Brightness and Contrast: Colors are 
much more vivid with ACCUVUE’S superior 
contrast. An optional INVAR mask increases 
brightness. 

Crisper Images, Sharper Corners: Hitachi's 
new ACCUFINE™ anti-glare screen minimizes 
diffusion effects to maintain sharp characters and 


ACCUVUE and ACCUFINE are trademarks of Hitachi America, Ltd. 
Mac is a registered trademark of Apple Computer, Inc. 
Actual photographs of monitor images. 


ee The Difference In 


ioh-Resolution Color 
onitors. 


fine lines. Our optional dynamic focus makes 


graphics even sharper—right to the corners. 

High Reliability: Custom LSIs and hybrid ICs 
mean fewer components, ensuring maximum 
quality and dependability. 

Multiple Applications: ACCUVUE'S wide 
variety of applications includes CAD/CAM/CAE, 
medical imaging, 3-D graphics and desktop 
publishing. 

To arrange a demonstration at your local 
ACCUVUE dealer, call Hitachi America, Ltd. at 


either (201) 573-0774 
ne (510) 785.9770. Our Standards 
Set Standards. 
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scanning a Hot Market 


Today's scanner is no longer perceived 
as just another peripheral 


By John Gantz 


he scanner market was never glamorous. In the 

early days, price and performance limits meant 

that scanners were always sold into niche appli- 
cations—to newspapers for scanning photos, to techni- 
cal publishing departments for scanning line art and 
the occasional printed image, and to document pro- 
ducers for entering text. 

But the proliferation of electronic and desktop pub- 
lishing, the emergence of multimedia, and the intro- 
duction of 8-bit scanners are changing that. The desk- 
top scanner is no longer perceived as just another pe- 
ripheral, and it’s no longer suitable mainly for captur- 
ing line art or photographic layout and mock-up. In 
color publishing, where there is much more to scan 
and where properly digitized images are important, 
scanners are integral. The scanner market is hot, for 
many reasons: 


@ As more and more of the thousands of companies 
now doing desktop publishing migrate to color, the 
need for scanners—and higher-priced, higher value- 
added scanners —will increase. 

e@ The continuing fall in scanner prices has brought 
the cost of desktop scanning to less than $2000. High- 
end, large-format scanners can now be had with rea- 
sonable function for less than $15,000; they used to 
cost more than three times that much. 

@ Increased user and in-house publisher familiarity 
with compound documents means there will be more 
need for scanned images in the future. 

@ The availability of hand-held scanners costing less 
than $500 will prime the market, as users test their 
need for scanning with the lower-priced units and, 
once satisfied that scanning is important to them, up- 
grade to more powerful units. 

e The increasing resolution of laser printers, which, 
at 300 dots per inch (dpi), can only print 64 shades of 
gray, will increase demand for higher-quality scan- 
ning input. The availability of affordable color print- 
ers will also spur the scanner market and will keep it 


Contributing editor Jonn Ganiz is vice president of Technology Finan- 
cial Services (Westford, MA) and editor of Tech Street Journal. 
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from becoming a total commodity market for at least 
another five years. 


At the high end, then, the watchword is “color.” At 
the low end, it’s “hand-helds.” 

The North American market, according to figures 
from BIS Strategic Decisions (Norwell, MA), will 
grow from just over $650 million in 1990 to $1.7 bil- 
lion in 1994. The fastest growth will be in hand-held 
scanners, from 12 percent of the market to 18 percent, 


An almost threefold increase in revenues will be 
experienced over the next few years by the North 
American scanner market, which will grow from 
$666 million in 1990 to $1.7 billion in 1994. It is also 
predicted that the market for hand-held scanners 
will grow fastest, from 12 percent to 18 percent (just 
over $300 million). | 


1990 Revenues ce 


Hand-Held Scanners 
12% 


Dedicated Scanners 


30% 


Desktop Scanners 
58% 


Total: $666 Million 
1994 Revenues 


Hand—Held Scanners 
18% 


Dedicated Scanners 
26% 


Desktop Scanners 
56% 


Total: $1.7 Billion 


Source: BIS Strategic Decisions 
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just over $300 million. Unit shipments, which hit 
100,000 as far back as 1988, ought to be pushing one 
million units by 1994. 

“People tend to either be overly optimistic about the 
hand-held market or to dismiss it entirely,” remarks 
Kristy Holch, an industry analyst with BIS, “but peo- 
ple have been predicting its demise for years, and it 
just isn’t going to happen. [Hand-held scanners] are 
cheap, functional, and portable, which means there 
will always be a portion of the market that flat-bed 
scanners can’t touch.” 

The next fastest-growing segment, desktop scan- 
ners (flat-bed and slide), will be a near billion-dollar 
market by 1994, according to BIS. But even the dedi- 
cated, high-performance end of the business will do 
alright, doubling in size. 

Meanwhile, color capability will penetrate the mar- 
ket rapidly—25 percent of today’s scanners already 


As the definition of a color scanner changes, from 
one designed specifically to scan color to one that is 
capable of scanning color, the number of color- 
capable scanners available on the market will 
increase dramatically. 


support color; by 1994, more than 70 percent of scan- 
ners shipped will be able to scan color. 

It won't be all smooth sailing, though. In the color 
setting, for instance, much of the quality and price of 
color scanners are derived from activities far from the 
source of the images—color calibration, what-you-see- 
is-what-you-get color monitors, software, and so on. 
Yet, the ability of users to combine all the components 
of their color systems into an integrated, high-perfor- 
mance whole will directly affect their satisfaction 
with color publishing. Ergo, the market success for 
color scanners will also depend on the market success 
for color printers, monitors, proofers, and calibration 
schemes. That’s one of the reasons the low differential 
pricing between gray-scale and color flat-bed scanners 
is sO important to market growth. It allows users to 
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experiment with color without a huge, up-front scan- 
ning investment. 

On the gray-scale side, the limitations of printing 
technology are a major factor. While a laser printer 
generally prints at 300 dpi, in order to output 256 
shades of gray you need a 2540-dpi imagesetter. Thus, 
the opportunity for scanner vendors to differentiate 
themselves in higher gray-scale resolution is rather 
limited. Nor is it advantageous to increase the num- 
ber of shades. 

As for hand-helds, the reason for their current suc- 
cess—low price—may be a future market inhibitor, as 
low price is based on lesser function. 

For all scanners, fidelity is an issue. Getting gray- 
scale and color scanners to scan in the accurate 
shades takes work. Most devices scanning a 50 per- 
cent gray scale will, in fact, capture it as 70 to 80 
percent gray, thus giving you dark halftones. There’s 
also the matter of skew, or the alignment of the 
scanned image so horizontal lines don’t get scanned at 
an angle, producing “jaggies.” While problems of cali- 
bration, fidelity, and skew can be fixed with software, 
most scanner vendors would like to solve such prob- 
lems in hardware, giving their scanners some distin- 
guishing features. 

Other ways vendors are separating their scanners 
from the rest of the pack is through adding extra func- 
tion. Several scanners come with built-in OCR (opti- 
cal character recognition), for instance, and most 
come with some software for manipulating and edit- 
ing scanned images. Some also come with built-in 
paint programs and the ability to produce color sepa- 
rations and scan transparencies. In many cases, im- 
age-editing software comes with built-in scanning 
support. This allows users to capture and enhance im- 
ages from within a single application. 

However, for all the built-in functionality of scan- 
ners and the growing need for scanned images, scan- 
ning is not yet a push-button affair. In general, scan- 
ning functions are managed by software, so users 
must set brightness, contrast, scanning area, resolu- 
tion, and scaling factors. Hand-held scanners, despite 
their mass-market prices, aren’t noticeably easier to 
use than flat-beds or as simple to operate as their 
vendors tout. Given the trend toward color scanning 
and the need to use scanning control to compensate 
for deficiencies in other parts of a publishing system, 
scanning will not likely become a push-button affair 
in the near future. 

But it is bound to become cheaper. Good flat-bed 
scanners will easily hit $1000 by the end of the year, 
which means street prices in the $600 to $800 range. 
Color flat-bed scanners from companies like Microtek, 
Umax, and Epson now cost less than $3000. Although 
they don’t do what more expensive color scanners do, 
they can be useful in a general office application. 
Meanwhile, most scanners that scan color 35mm 
slides still cost almost $10,000, although their prices 
will also drop over time. 

In all, it’s not a bad market picture, although com- 
petition will be fierce. Users may enjoy the benefits in 
terms of continual price performance improvement, 
but vendors will be wondering, as in all such scenari- 
os, how to maintain margin. CGW 
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“Like our new VECTOR automo- 
bile, Kurta digitizing tablets re- 
define high performance.” 


— Gerald Wiegert, Designer and Founder, Vector Aeromotive Corp. 


Gerald Wiegert has realized his automotive vision with 
first-class engineering design team and a high-perform- 
ance Kurta® input system. His dynamic VECTOR® W2 
Twin Turbo road machine features cutting edge aero- 
space technology, brought to life in hundreds of digitized 
drawings using Kurta's IS/THREE®. Kurta's IS/ONE®, 
desktop tablet with its 4-button cursor, acts as system 
controller and design center, working in concert with a 
wide array of 
macros for 


customized design. 


With the Kurta IS/ONE tablet at his 
fingertips, CAD/CAM manager Ben 
Reina executes batches of pre- 
programmed keystrokes with one 
touch and moves out of a program 
oe — with equal simplicity. Using the 

jon system with Cadkey® software, 
designers have reduced their working 
timetable by almost half for the 200 
mph-plus VECTOR. 


Our customers keep proving what 
we keep saying...Kurta works. 
Available for IBM® PCs, Apple® 
Amiga® Sun compatibles and 
others, the IS/ONE is available with 
award-winning cordless 4-button 
cursor or pen, or corded versions 


orks 


including the 12-button cursor for 
The new IS Pen- maximum programmability. The IS/ 


smith 6.2 driver Using the 23 pro- ONE and its pointing devices come 
expands the sys- grammable function ; Lae : 
tem’s versatility, keys, “I get the feel- with a lifetime warranty. The best in 
offering easy-to- ing that everything the business. 

use pull-down is there with the tab- —_ Kurta’s improved 

menus for custom __ let. I don't have to 4-button cordless Call for a detailed case study, 
template building search through dif- cursor, with in- showing how Kurta has worked on 
and macro pro- ferent menu levels. CTRASEM SEISIIVITY AES gel me nea 

gramming capa- It's right there in compatible with all situations similar to your Own. 
bilities. front of me.” monitor types. 


1-800-44 KURTA 
HURTA* 


3007 East Chambers 
Phoenix, Arizona 85040 
(602) 276-5533 


Kurta, color swash, IS/ONE, IS Pensmith and |S/ 
THREE are registered trademarks of Kurta Corp 
Cadkey is a registered trademark of Cadkey, Inc 


IBM is a registered trademark of International Winner November ) @ MACHINE DESIGN © 
Business Machines, Inc. Apple is a registered Hardware 28,1989 y <, > 
trademark of Apple Computer Corp. Amiga is a C é ney ar 
registered trademark of Commodore Computer ategory °y WINNERS 

Corp. Sun is a registered trademark of Sun 1988 IS/ONE u/ p i 
Microsystems Inc. VECTOR is a registered Cordless <—som eo 
trademark of Vector Aeromotive Corp Stylus/Puck a 
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The Professional’s Touch 


Getting picture-perfect quality from your desktop scanner 
requires more than the push of a button 


By Renee LeWinter and 
Cynthia Baron 


brisk walk around any com- 
puter exposition makes it 
clear: The world of desktop 
color scanning, once a sparsely set- 
tled wilderness, has experienced a 
population explosion. 

Indeed, a mere two years ago, a 
person in the market for a desktop 
color scanner could compare the 
features of every scanner product 
available by attending a trade 
show or perusing 


through the pages of a scanner 
buyer’s guide. Since then, how- 
ever, the number of scanner manu- 
facturers, models, and attach- 
ments has increased dramatically, 
offering users a much broader ar- 
ray of products from which to 
choose. 

In addition to the size of the 
scanner market, the applications 
in which scanners are being used 
today have also changed. Previous- 
ly, a desktop scan would be used as 
final art only in very low-end ap- 
plications: Due to quality 
limitations, color 


scans were mostly used for on- 
screen mock-ups or to indicate 
artwork positioning for printing, 
while the original image went to a 
specialist—a color printing, imag- 
ing, or separation house—for pre- 
press manipulation and separa- 
tions. Now, thanks to today’s high- 
resolution monitors, 24-bit color 
boards, and sophisticated image- 
editing tools, scanners can offer an 
accuracy that makes the technol- 
ogy attractive in a broad cross-sec- 
tion of applications: Engineers are 
scanning technical drawings, 

medical researchers 


Scanned images are memory-intensive, both in terms of storage and processing. Using a Microtek 300ZS 
scanner, we scanned an original 5-by-5-inch photographic print three times at 100 percent, using the same 
scanner default settings each time. As we increased the output resolution, or dpi, of the image for each scan, 


the file size increased enormously: The image at left, which was scanned at 75 dpi, required 408K of RAM: the 


middle image, which was scanned at 150 dpi, required 1642K of RAM; and the image at right, which was 
scanned at 225 dpi, required 3695K of RAM. Taking into account the size at which your final image will appear 
eliminates the possibility of over-scanning. 


are digitizing X-rays, and corpo- 
rate users are merging photo- 
graphs into presentations and doc- 
uments. 

These changes in market size 
and user base have created a need 
for scanners with push-button sim- 
plicity—like default settings that 
automatically take into account a 
wide variety of scanning require- 
ments—and scanner manufactur- 
ers are hurrying to fulfill this 
need. However, the problem with 
this is that not all scanning appli- 
cations are simple and routine. 

To better understand this con- 
cept, think of the field of photogra- 
phy: Anyone using an automatic, 
35mm camera can now take good 
snapshots. But to shoot photos that 
demand unusual film speeds, wide 


angles, and artistic composition, a. 


photographer must manually ad- 
just the camera’s settings—as well 
as possess some specialized knowl- 
edge of photography. (Fully auto- 
mated, high-end cameras do exist, 
but they are considerably more ex- 
pensive than their automatic, 
35mm counterparts. ) 

Similarly, using a scanner at its 
default settings can be fine for 
some applications. But when the 
company president’ S cephe 
looks too orange in ' 


the original photo, or when you 
need to crop and resize portions of 
a larger image, a scanner’s default 
settings don’t provide enough flexi- 
bility. At this point, when one 
must have knowledge of prepress 
production or photography in order 
to use a scanner, most of today’s 
new scanner users are dragged 
into a world in which “push-button 
production” is a contradiction in 
terms. 


Critical Questions 

Improvements in photo-editing 
software and scanner technology 
will lessen the severity of this 
problem. But in the meantime, an 
increasing number of scanner us- 
ers don’t know why their image 
has jaggies, looks too dark, or 
won't paint on their computer 
screens. It’s impractical to master 
color prepress technology just to 
use a scanner. However, the an- 
swers to 12 of the most critical 
questions being asked by scanner 
users today can not only help cur- 
rent and future scanner users gain 
a competitive edge in their applica- 
tions, it can also save many frus- 
trating hours trying to get a high- 
quality scan. 

Question #1: Which is 
best for most applica- 


tions—a flat-bed scanner or a slide 
scanner? 

You should choose your scanner 
based on what you expect to scan. 
All originals fall into two catego- 
ries: reflective art (documents, 
photographic prints, and technical 
drawings or illustrations) and 
transparencies (film negatives and 
positives and 35mm slides). 

Several dedicated slide scanners 
exist for those users in the large 
prepress market who traditionally 
scan from slides and negatives. 
Anyone who expects that most of 
their originals will fall into this 
category should own a 35mm scan- 
ner. Many scanner manufacturers, 
such as Nikon (Melville, NY), Leaf 
Systems (Southboro, MA), Howtek 
(Hudson, NH), Microtek (Torrance, 
CA), and Barneyscan (Alameda, 
CA), offer scanners whose optics 
are specifically calibrated for 
transparent originals. 

Unfortunately, to maintain opti- 


Renee LeWinter and Cynthia Baron, princi- 
pals of LeWinterBaron Graphics Multitasking 
(Somerville, MA), are consultants and graphic 
designers with a long history in digital pre- 
press and scanned imagery. LeWinter and 
Baron teach classes at New York's School of 
Visual Arts and Boston's Northeastern Universi- 
ty, respectively, in which scanners are an in- 
tegral part of the coursework. ) 


A halftone screen is a pattern of dots of different sizes used to simulate a continuous-tone photograph, 
either in color or in black and white. The more lines per inch (lpi) a halftone screen has, the finer the dot 
pattern will be and the more closely it will approximate the original tonal value. For this set of images, we 
scanned on the Microtek 300ZS the 5-by-5-inch original image at 300 dpi, which created a 6579kK file. The scan 
at left represents a 65-lpi halftone screen, and the middle scan represents an 85-lpi screen, both of which 
are adequate for newspaper reproduction. The scan at right represents a 133-lpi screen, which is adequate 
for magazines and most standard color printing. 


mum light levels and to keep 
prices down, dedicated slide scan- 
ners are frequently manufactured 
without the capacity to handle the 
4-by-5- and 8-by-10-inch transpar- 
encies used in photographic or sci- 
entific applications. For those sce- 
narios in which a variety of origi- 
nals must be digitized, flat-beds 
such as those by Umax (Santa 
Clara, CA), Abaton (Fremont, CA), 
and the Greeley Division of Hew- 
lett-Packard (Greeley, CO) offer 
more flexibility. 


Transparency Attachments 

Many flat-bed scanners also of- 
fer transparency attachments that 
generally fit onto the body of the 
scanner and illuminate from above 
while the scanner lid is up. But be- 
cause they were never part of the 
scanners’ original designs, many of 
these attachments are awkward 
retrofits. Some have no built-in 
carrier or holder to keep the trans- 
parency in place, while others do a 
poor job of blocking out ambient 
room light. This can be a major 
problem, because a constant light 
source is critical for maintaining 
color and tonal range. 

In general, flat-bed scanners are 
less expensive than slide scanners, 
but that price differential is 
shrinking. Given how rapidly the 
price of slide scanners is falling, if 
you expect to be scanning both 
slides and reflective 


art, two dedicated scanners will 
provide better results than one 
scanner that tries to do it all. 

Question #2: My original image 
exists in both reflective and trans- 
parency form. Which one should I 
scan on my flat-bed scanner? 

Large transparencies require 
the same optical settings as do 
35mm slides. Thus, many dual- 
purpose scanners do not handle 
both types of originals equally 
well. 

John Harcourt, technical mar- 
keting manager at Nikon Elec- 
tronic Imaging, provides the fol- 
lowing rule of thumb: If you can 
choose between scanning a reflec- 
tive art original or a transparency 
on a charge-coupled device (CCD) 
flat-bed scanner (see sidebar, “The 
Scanning Process”), particularly 
an inexpensive one, always scan 
the reflective art. Most of today’s 
CCD flat-bed scanners cannot ef- 
fectively capture the tonal range in 
a transparency, but the reduced 
range in a reflective art original, 
such as a print, is perfectly suited 
to these units. A good print for 
scanning will display a lot of de- 
tail, although it may look flat com- 
pared to the transparency. Thus, 
use very flat, low-contrast origi- 
nals, because you can 


The choice of scanner, film, and photographic paper will impact both the col 


always add contrast successfully 
later on using an image-editing 
program. 

While this advice seems to con- 
tradict the traditional prepress as- 
sumption that transparencies pro- 
duce better scans, it is based on the 
fact that most flat-bed and hand- 
held scanners have a limited dy- 
namic range, or the spectrum of 
light and darkness which can be 
perceived without dropouts or dis- 
tortion. This means that high- 
lights or deep blacks may be be- 
yond the sensing and digitizing ca- 
pability of many flat-bed and 
hand-held scanners. 

Question #3: How do I avoid 
limitations in the CCD array in 
dealing with dynamic range? 

When a scanner scans an image, 
it passes on to the processing unit 
a 24-bit image made up of eight 
bits of information per RGB (Red, 
Green, Blue) color channel. But 
due to the aforementioned issue of 
dynamic range, in reality only six 
bits per color channel are captured 
accurately. This limits the subtlety 
of information at the darkest and 
lightest ends of the image’s gray 
scale, so if you increase the bright- 
ness of the image after scanning, 
even more detail in the light areas 
of the image is lost. 

To get around these limitations, 
some scanner manufacturers offer 
software which allows scanners to 
read up to 12 bits of informa- 


your scanned image. The above images were scanned on various photographic papers using a variety of 
scanners and films (left to right: Nikon LS-3500 scanner, 35mm Kodachrome (PKR) slide film; Nikon LS-3500 
scanner, 35mm Kodak Gold 100 negative film; Imapro QCS 1260 scanner, 2% Kodak Ektachrome (EPR) film 


tion per color channel at each 
pixel. Since the computer processes 
the information in 8-bit chunks, 
the scanner software sifts through 
the information, choosing the best 
range of 8 bits in each color to cre- 
ate the look-up table for transmis- 
sion. On paper, this should result 
in better highlighting and shadow 
detail, but practically speaking, 
how good the information looks de- 
pends on the choices the scanner’s 
controlling algorithm makes in 
choosing its information. 


Dialog Boxes 

Gray-scale manipulation is an- 
other software approach. Most 
scanners today recognize 256 tonal 
values, evenly divided from full 
white to full black. The problem is 
that many continuous-tone (con- 
tone) images do not display this 
entire range of values. If you scan 
such a contone, much of the digitiz- 
er’s ability to discriminate infor- 
mation is wasted looking for val- 
ues that aren’t there. This is essen- 
tially uncorrectable, because even 
the best software can’t replace lost 
detail. 

Some companies, like RAD 
Graphic Systems (Chattanooga, 
TN), offer software that allows us- 
ers to define through dialog boxes 
the lightest and darkest regions of 
an original. The software then 
spreads that range of tonal values 
throughout the 256 lev- __ 


oar 


els of gray, allowing more depth 
and detail to survive in the 
scanned image. 

Software is also being used to 
improve detail by boosting the out- 
put resolution, or dpi (dots per 
inch), of an image. Advanced Vi- 
sion Research (AVR; San Jose, CA) 
is one of a vanguard of manufac- 
turers who are extending resolu- 
tion through a process called linear 
interpolation. This process, which 
derives additional pixels through 
resampling the scanned image, 
raises 300-dpi optics to 600 dpi. 
The jump to 600 dpi is an impor- 
tant threshold, since above that 
point, improvements in image res- 
olution become more subtle. Only 
high-end printing applications de- 
mand more image fidelity, except 
when a previously scanned image 
is to be enlarged. 

Question #4: How can I make 
an informed scanner comparison? 

No data sheet alone will tell you 
if you are purchasing the right 
scanner for your needs. One of the 
most objective means of comparing 
scanners is found in such software 
programs as Photoshop, from Ado- 
be Systems (Mountain View, CA). 
Such programs display line 
graphs, called histograms, which 
provide a visual representation for 
each color channel of the distribu- 
tion of pixel values represented at 
each of the 256 gray-scale levels. 
Histograms read the 2 


Pose 


data in the file itself, not the moni- 
tor display or printer output, so 
they remain accurate, no matter 
which scanner has captured the 
image. A comparison between his- 
tograms drawn from different 
scans of the same image will allow 
you to see if a scanner is capturing 
too much or too little of any one 
color, or incorrect tonal values. If 
this purchase is very important 
and you don’t know how to read a 
histogram, hiring that knowledge 
for a few hours may be money 
well-spent. 

Question #5: Should I scan the 
image first and then edit it in my 
image-editing software, or should I 
fix problems with tonal values, con- 
trast, and amount of RGB that I see 
while scanning? 

Because so many users are unfa- 
miliar with histograms, there is a 
lot of disagreement about the use 
of color correction in the original 
scan. Some experts feel that ad- 
justing the analog image in pre- 
scan mode means that less correc- 
tion will be needed later. To them, 
it makes no sense to scan an im- 
age, then bring it into a sophisti- 
cated image-editing program to do 
corrections that your scanner soft- 
ware can do. Also, some casual us- 
ers are intimidated by programs 
which assume the user has a basic 
familiarity with photography. 
They are happy to depend on the 
scanner’s software and on 


[scan courtesy of Jonathan Rogers, WYSIWYG, Toronto, Canada]; Agfa Focus Color Scanner, Kodak Gold 100 
film, Agfa print paper; XRS OmniMedia 3c scanner, Kodak Gold 100 film, Kodak print paper [scan courtesy of 
Jim Grenier, Renegade Studio, Amesbury, Massachusetts]; AVR-3000/CL Plus scanner, Kodak Gold 100 film, 

Agfa print paper). 
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the scanner’s default settings. 
Others in the industry insist 
that corrections while scanning 
are time-consuming and ineffi- 
cient, unless they are automated 
by a manufacturer’s sophisticated 
algorithms. After all, unless you 
know in advance what you'll need 
to correct and to what degree it 
will need to be corrected, you'll 
probably have to rescan over and 
over before youre satisfied. 
Despite this lack of unanimity, 
most scanner manufacturers are 
augmenting their defaults with 
modules that allow on-the-fly 
changes in brightness, contrast, 
and RGB levels. The content of di- 
alog box options, however, varies 
widely: Manufacturers targeting 
untrained users, such as Microtek, 
limit their modules to what a non- 
expert can effectively correct; oth- 


ers selling to markets where users 
have a strong background in pub- 
lishing and photography, such as 
Nikon, Agfa (Wilmington, MA), 
and Barneyscan, offer very de- 
tailed and comprehensive dialog 
boxes with a color pre-scan, or 
practice, image. 

Question #6: What is gamma 
correction, and how does it work? 

Even an unsophisticated scan- 
ner user can increase or decrease 
brightness throughout an image. 
But due to issues of image density, 
more information is contained in 
dark areas than in light areas. 
Thus, it is necessary to edit tonal 
values selectively —for example, to 
darken only mid-range values or 


brighten shadows without losing 
lighter details. For such fine-tun- 
ing, gamma correction is needed. 
Gamma correction is not linear, 
like a slider bar. Its information is 
saved on a brightness and contrast 
curve, which the user edits. 

Question #7: How do I deter- 
mine how powerful a computer I 
will need to support my imaging 
activities ? 

Scanned images are very mem- 
ory-intensive, both in terms of 
storage and processing. A 5-by-5- 
inch color photograph scanned at 
75 dpi may only take up 400K of 
RAM, but the same image scanned 
at 300 dpi could create a 12M file. 

The closer you need to come to 
reaching the quality of traditional 
four-color printing, the more atten- 
tion you must pay to your entire 
system configuration, not just the 


The Scanning Process 


E or many years, drum scanners were the only vi- 
able option for color prepress applications. A 
drum scanner shines a very narrow, focused beam 
of light directly through a transparency mounted 
on a see-through cylinder. As the image rotates, 
the light is collected by RGB (Red, Green, Blue) 
photo cells. The image is then translated into 
CMYK (Cyan, Magenta, Yellow, Black) values, 
manipulated and massaged, and output directly to 
film separations. This process captures the trans- 
parency’s brilliant range of colors and tonal values, 
delivering superior image quality. 

Drum scanners demand a special environment 
and seasoned operators who may have spent years 
developing knowledge and proficiency. They are 
also very expensive. Because of these drawbacks, 
drum scanners are being supplanted by charge- 
coupled device (CCD) scanners. CCD technology 
can now be found in high-end, flat-bed scanners 
costing $70,000, as well as in color, hand-held scan- 
ners costing only $1000. 

The CCD is made up of several thousand sepa- 
rate light detectors tightly packed into a single 
row. The more light detectors there are, the higher 
the scanner’s optical resolution. When exposed to 
light, the detectors give off electrical charges which 
vary according to the amount of light they receive. 

The process of scanning begins with a light 
source—incandescent, halogen, or, more frequent- 
ly, fluorescent —illuminating the image to be digi- 
tized. How this light reaches the CCD is important. 
One of the advantages in some slide scanners is 
that the light can shine directly through the trans- 
parency to the lens and the CCD, similar to a drum 
scanner. In flat-bed scanners, the light must 
bounce off the image before reaching the optical 
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assembly. In images with a difficult dynamic 
range, this can result in quality loss in the reflect- 
ed version. 

Since the CCD array is linear, only one row of 
pixels can be illuminated and read at a time. To 
take in the rest of an image, either the optical as- 
sembly moves down to the next row, or the image 
itself is transported across the optical head. If no 
prior image area has been designated by the user, 
the scanner will scan across the entire bed width in 
each pass. This process continues until the entire 
image has been scanned. 

The brighter the area being imaged, the more 
voltage emitted by the CCD. These voltage output 
ranges are converted to digital information by an 
analog-to-digital converter. A typical 8-bit convert- 
er assigns black (or color-absent) areas a value of 
00000000, and white (or color-saturated) areas a 
value of 11111111. Since the scanner can only see 
light intensity, it reads the gray-scale’s 256 grada- 
tions of values three times, for R, G, and B, using a 
series of colored lights or filters to mask out the 
other colors. 

Most color scanners on the market today do a 
three-pass scan to get this information, with each 
color read sequentially. However, one-pass scan- 
ners have recently appeared on the market. One 
such scanner, the Epson (Torrance, CA) ES-300C, 
features three lamps that are mounted together, 
scanning simultaneously. 

After scanning, this information is composited, 
as the scanner analyzes image density and estab- 
lishes the color look-up table. Finally, the scanner 
sends this entire set of information to the comput- 
er, where it can be stored, transmitted, or edited.— 
RL and CB 
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Now there’s a new option that lets you crank 
up the performance of our Prophecy Color System 
by up to 40 times faster. 


When it comes to sales, our Kodak Prophecy System 
leads the pack. And now we’re offering a high perform- 
ance option that makes it ideal for companies with big 
production requirements. 

So if you want a color system that boosts performance 
of our standard Prophecy by up to 40 times, the Prophecy 
High Performance Group is for you. You'll process 
more pages and gain efficiencies and profits obtainable 
only on the costliest systems. 

The Prophecy HPG is one of many product develop- 
ments we’re a: Soon you'll see an enhancement 

8 | for the Macintosh to help 
your customers improve their 
color manipulation capabilities. 
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phone and call 
(1-800-44-KODAK, x701). 
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scanner. There is a direct trade-off 
between dollars, production time, 
and quality. 

When determining how power- 
ful a computer you will need to 
support your imaging activities, do 
a simple test. Scan an image at the 
scale and dpi that you are most 
likely to need, then look at how 
much space it occupies in memory. 
Double that figure, since the com- 
puter must save two versions of 
your file in its memory to allow 
you to “undo” image edits if neces- 
sary. Remember that without ad- 
ditional memory cards, the RAM 
available in a fully loaded ’386 or 
Mac Ici computer is 8M. If your 
average image will be larger than 
3M, you may be looking at an ex- 
pensive addition to your computer. 
Along with this additional mem- 
ory, factor in some form of acceler- 
ator card, such as those from Ma- 
trox (Dorval, Quebec), Radius (San 
Jose, CA), and RasterOps (Santa 
Clara, CA). Waiting for screen re- 
freshes will impact the cost-effec- 
tiveness of scanning. 

Vendors are developing alterna- 
tives to loading up the CPU. Agfa, 
as one example, offers MC View 


O ur original image was cre- 
ated specifically for this ar- 
ticle by Jim Kilkelly, a New 
York City-based electronic im- 
aging consultant/photographer. 
His mission was to produce a 
photographic image in three 
forms—35mm slide, film nega- 
tive, and paper print—which 
would take into account as 
many critical variables associat- 
ed with scanning, such as de- 


Color, a $695 software package, as 
a companion to its $7995 Agfa Fo- 
cus Color Scanner. It has a “save- 
to-disk” function which allows you 
to bypass your internal RAM limi- 
tations and write the scanned im- 
age directly to disk. 

Question #8: My scans look 
fuzzy and the colors are off. What 
am I doing incorrectly? 

Many factors contribute to a 
poor-quality scan. If your image 
looks “off,” you can narrow down 
the possible reasons with the fol- 
lowing checklist: 


elf your image is sharp in the 
middle and soft at the edges, your 
original might be too large for the 
scanner. Flat-bed scanners have a 
center area where imaging is opti- 
mal, and an area toward the edges 
where distortion is possible. If you 
scan detailed, 8-by-10-inch photo- 
graphs or large technical draw- 
ings, you may need an 11-by-17- 
inch scanner. 

e If the white areas of your image 


About Our Original 


appear too warm, too cool, or 
green, the intensity of one of your 
RGB light sources is out of bal- 
ance. This problem, which results 
in neutral white areas taking on a 
color cast, is usually easily correct- 
ed with white balance calibration. 
elf your image appears soft or 
fuzzy throughout, your calibration 
may be off. Color scanners, partic- 
ularly those which use a three- 
pass scan to build an image, re- 
quire continual calibration to en- 
sure that they will produce an in- 
register image. If the calibration is 
off, solids will halo, causing a fuzzy 
image. To see if a scanner is in reg- 
ister, scan a checkerboard of thick, 
black lines on a white field. If reg- 
istration is off, the edges where the 
black and white meet will have 
colored outlines. The more colors 
you can see, the more serious the 
problem. 

e If the scan doesn’t match the col- 
ors in the photograph, your peri- 
pherals may be using different col- 
or models or look-up tables (see 
“Color In, Same Color Out?,” Feb- 
ruary). Even a perfectly calibrated 
scanner may produce a green that 
looks yellow on the monitor and 


image, Kilkelly matched the 
color temperature of his studio 
lighting to the films used, going 
for medium-high contrast. In 
particular, he lit the still life to 
produce a sharp fall-off between 
highlights and shadows, since 
scanner banding will become 
obvious in these areas. 

In addition, Kilkelly used a 
variety of manufacturer’s films, 
all shot under identical lighting 


tailing in highlights and shadows, highly saturated 
color, and gray scale, as possible. By pushing the 
films’ ability to record to its maximum, he assured 
that all attempts to duplicate that image would 
also push the limits of the scanning device. 

The first consideration was the choice of objects 
in the still life. We needed a variety of textures, 
tones, and colors whose accuracy could be easily 
judged and which possessed a broad enough range 
to provide contrast. We needed to display both color 
and gray scales to help in evaluating contrast, 
sharpness, and color balance. Mid-tone gray areas 
were important, since color balance is most easily 
evaluated in them. 

After choosing the objects to be included in the 
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conditions, since filter packs used to reproduce 
prints and dupes differ from supplier to supplier, as 
well as within a single manufacturer’s line. In all 
cases, he chose medium-speed films. The film nega- 
tives were Kodak Gold 100 and Varicolor III, to 
allow for the possibility of both amateur and pro- 
fessional scanned art. The positives were Kodak 
Ektachrome and Kodachrome, as well as Fuji Vella 
and 100D. 

These variations made it impossible for a scan- 
ner’s default settings to be optimized for all of the 
versions. As Kilkelly observes, “The only way to 
optimize a scanning system is to test it within your 
own environment, with your materials and proc- 
esses, and finely adjust it.” —/eL and CB 


prints as light brown. Until the in- 
dustry standardizes color, you need 
some objective, “real-world” refer- 
ence to match input, display, and 
output. A professional photo-sup- 
ply store has color standards called 
film targets which can be scanned 
and compared to limit these differ- 
ences. 


Question #9: What’s the differ- 
ence between dots per inch and 
lines per inch? 

Misunderstanding dots per inch 
and lines per inch (lpi) often leads 
people to scan at the wrong resolu- 
tion. Dpi is a way to measure com- 


Dialog boxes, offered in some scanning 
programs, allow users to define the lightest and 
darkest regions of an original image. The 
software then spreads that range of tonal 
values throughout the image’s 256 levels of 
gray shades, allowing more depth and 
detail to survive in the scanned image. The 
content of dialog box options varies widely, 
These images, from Leaf Systems (right), 
Nikon (below), and Agfa (bottom left), 
represent examples of dialog boxes in 
software designed for users wi 
publishing backgrounds, a 
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puter resolution. It represents a 
pixel grid which is coarser than 
any line screen. Lpi is a way to re- 
fer to the dot pattern of a halftone 
screen in printing. As measure- 
ments, dpi and I|pi bear as little re- 
lation to each other as meters and 
gallons. 

The printing process cannot di- 
rectly reproduce a continuous-tone 
image. Because offset printing can 
only lay down ink in one color at 
one density at a time, halftoning 
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was developed to approximate an 
infinite number of tones. This proc- 
ess, so-called because it eliminates 
half the original image, translates 
a continuous-tone picture into a 
pattern of dots or lines which vary 
in size and shape to give the illu- 
sion of changes in tonal quality. 
The more lines per inch a halftone 
screen has, the finer the dot pat- 
tern will be, and the more closely it 
will approximate the original tonal 
range. 

Line screens are coarse for news- 
papers (from 65 to 85 lpi), medium- 
fine for magazines and most stan- 
dard color printing (from 133 to 
150 lpi), and very fine for fine art 
reproductions (200 Ipi). These dif- 
ferences exist be- 
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Histograms graph the distribution of gray-scale 
levels for each color channel. This example (above) 
shows the lack of highlights in the scanned image 
(50 fo 100 percent). This scan would not reproduce 
well in print. 


paceusee? 


oF Ma 


38 COMPUTER GRAPHICS WORLD SEPTEMBER 1994 


| 
TRE cxcoepesnn ape m.sing ath a : * : ‘ cae meray oh aa 
Oy AMRO REN ASIiniO deni th ArciiOks Siemon nt Ot RRC ORO one ASEH WR ry ORSNiAR ENIAC Dron abt aOR EKA RO OR RRA ERA 


8836 |! Large-format 
laser plotter 


If getting your engineering drawings 
plotted and printed is costing you shoe 
leather, you need to talk to Xerox. 

Because with our advanced “step- 
saver” plain paper engineering plotters 
and printers, you can print, cut, roll, 
label, stack and sort plots and copies— 
all without leaving your workstation. 

Take our 8836 I[—the world’s most 
popular E size large-format laser plotter. 
It’s a high-performance system that’s 
perfect for both fast check plots and 
presentation-quality plots. 

Add our 8810 desktop laser plotter 
and you have a high-speed solution for 
generating manageable A and B size 
check plots and final plots. 


8810 Desktop laser plotter 


Step Savers. 


And for fast high volume prints of 
drawings and documentation in mixed 
sizes and formats, there’s our 8840 
printer family. The 8840 takes data from 
a variety of sources and makes crisp, 
high resolution prints and plots in 
A through D sizes. 

For economy and flexibility, all these 
step-Saver systems use plain paper. 
And at 400 ppi resolution, they deliver 
laser-sharp lines, smooth diagonals and 
superior gray scales. Even better, they 
work with all your favorite applications, 
like AutoCAD* 

Plus, you can take your pick of 
RS-232, Versatec or Centronics parallel 
interfaces for easy connection to all 


8840 C High volume 
engineering copier 


major networks, computers, worksta- 
tions and PCs. 

It’s just what you’d expect from 
Xerox Engineering Systems. The lead- 
ing supplier of engineering copiers, 
printers and Versatec plotters for 
document management. 

To find out more, call 800-538-6477; 
in California, 800-341-6060. And see 
how much more productive you can be 
when you step up to Xerox. 


XEROX 


The engineering document company. 
Xerox Engineering Systems 


2710 Walsh Ave., Santa Clara, CA 95051 Xerox is a trademark 


of Xerox Corporation. AutoCAD is a registered trademark of 
Autodesk, Inc. © 1991 Versatec, Inc. 


For more information on the 8836 |! Circle 250, for the 8810 Circle 251, and for our 8840 Circle 252. 


cause the rougher or more porous 
the paper, the more white space 
you need around the dots to allow 
for ink spread. 

Question #10: [’m outputting 
my final image at a service bureau, 
and I need to specify output lpi and 
dpi for them. What dpi should I 
scan at, and what do I tell them? 

Many people assume that you 
must always scan at the highest 
dpi available, but your ideal reso- 
lution can vary enormously. 

According to Tom Boston, vice 
president of engineering at EKCRM 
(Tewksbury, MA), a manufacturer 
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of high-resolution, laser-based 
scanners, contone images should 
be scanned at twice the line screen 
desired, at the least. Thus, an im- 
age that requires a 150-line screen 
should be scanned at least at 300 
dpi. However, if you are reducing 
the image 50 percent in your page 
application, you can scan the im- 
age at 50 percent of the required 
resolution as well. Many compa- 
nies suggest higher input resolu- 
tions, particularly to add sharp- 
ness to an image. 

Thus, if youre going to reduce 
the 150-line image 50 percent in 
your page application, you would 
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M3296B flat-bed scann 


Agfa Focus Color flat-bed scanner, peas 


scan the image at 200 or 210 dpi, 
then specify 150 lpi for your sepa- 
rations. We recommend that you 
never try to output a 150-line 
screen at less than the standard 
prepress resolution of 2400 dpi, or 
your image will not contain 
enough value levels to display the 
original’s tonal range. 

Question #11: J bought my 
scanner based on the features it pro- 
vides for my application, but my soft- 


ware doesn’t support them. Why? 

This problem exists because no 
industry-wide manufacturing 
standard for scanners exists. With- 
out standardization, software de- 
velopers must create individual 
drivers for each manufacturer’s 
product line. 

It is clear that this patchwork of 
individual solutions must be re- 
placed. Direct Connect, a consor- 
tium of manufacturers and soft- 
ware developers, is attempting to 
develop and promote API (the Ad- 
vanced Program Interface) to set 
up a driver with a standard set of 
commands which will allow all 


scanners and programs written for 
them to share a common interface. 

Question #12: Will the desktop 
scanning process ever be fully auto- 
matic? 

Given the rapid growth of op- 
tions and capabilities for this ap- 
plication, desktop scanning will 
not be automatic for some time, 
and not without cost. 

It is almost inevitable that desk- 
top scanners and the software that 
supports them will eventually 
match the capabilities of high-end 
color systems. This trend has been 
borne out in every other special- 
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ized area of publishing, and there 
is little reason to believe that color 
scanning will remain an exception 
for long. 

The real lack which may delay 
the transition is, simply, user 
knowledge. Some aspects of color 
imaging will probably always de- 
mand specialized expertise, a 
trained eye, and an artist’s touch. 
Either all this has to be built in- 
visibly into the system, or, as with 
other publishing specialties, be- 
come part of the vernacular. Until 
scanners can guarantee first-pass 
perfection, push-button scanning is 
still a long way away. CGW 
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24-bit software 
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ARTS & LETTERS. Make incredible presentations with original drawings, clip art, 
photography and type. 


ALDUS PHOTOSTYLER. Scan, process, retouch, edit and color separate with a 
complete color image processing solution. Available soon from Aldus. 


for leaming 
Archetype Designer 


ARCHETYPE DESIGNER. Take control of typography, text and full color images with 
one professional program. 
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COREL DRAW! Create everything from 
one versatile package. 
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IMAGE-IN-COLOR. Scan and edit color 
including fully calibrated color separations. 
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MICROGRAFX DESIGNER. Turn your PC 
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manipulate and compress image files ALDUS PAGEMAKER 4.0. Make a strong impression with the ultimate in advanced 
every Windows user. desktop publishing. 


The RasterOps ColorBoard 1024MC 
And 24-bit Windows Applications Give 
You True Color Solutions. Today. 


Look around and you’ ll see a host of 24-bit graphic design 


applications, with more being introduced every day. But there’s 
still only one high resolution True Color display system that lets 
you take advantage of them on your PS/2°° The RasterOps” 
ColorBoard 1024MC. 

The ColorBoard 1024MC brings you 16.7 million colors. Its 
1024 x 768 resolution ensures your images always 
look sharp and concise no matter which 24-bit 


applications you work with. The built-in acceleration 


feature lets you redraw faster, leaving you more time 


MICROSOFT. 
to draw, design and manipulate your images. Ves 0 Carpe Pra 


And because the ColorBoard 1024MC comes ready to use 


with drivers for Windows® 3.0 as well as Presentation Manager,” 
you can get right to work. 

Working closely together, RasterOps and the industry’s 
leading application developers have forged new ground in graphics 
technology. With the ColorBoard 1024MC and these 24-bit 
solutions, you can now meet all your graphics needs, from clip art 
to professional page layouts and photorealistic designs. 

Call us today at 1.800.SAY.COLOR. Find out how the 
RasterOps ColorBoard 1024MC brings the art and science of color 


into a precision illustration tool in one 


to your PS/2. And brilliance to all your ideas. 
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Hotter 
Plotter. 


Introducing DrawingMaster Plus 


24" and 36" sizes 


DirectWrite premium 
paper and film are 
“archive” quality. 


Integral multiplexer 
connects up to 4 PCs, 
workstations or 


406 x 406 dpi 


mainframes 


RECOMMENDED 


| 


Awarded _— a 


“Highly Recommended” 
rating by CADalyst 
Magazine 


RISC-bas 


DrawingMaster® Plus is hot to plot. 

In fact, it was specifically designed 
to run with the fastest CAD systems — 
taking just minutes to do jobs that take 
pen plotters hours. 

And high throughput doesn’t mean 
low resolution. At 406 X 406 dpi, you 
get exceptionally clean lines that rival 
laser and electrostatic plotters. 

For fast checkplots, select 
QuikPlot® mode and cut plotting 
time almost in half. 


for “screaming hot” 
throughput 
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I year warranty 


While DrawingMaster Plus is hot, 
complicated it’s not. 

There are no pens, no toner and no 
chemicals involved. You simply load 
a roll of paper or film and plot—more 
than 50 E-sized plots completely 
unattended. 

DrawingMaster Plus is exception- 
ally reliable too. Plus it’s backed by a 
standard one year on-site warranty. 

And no other 406 dpi plotter comes 
close to DrawingMaster Plus in price. 
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No toner, ribbons, pens 
or chemicals. 


| : — Automatic Media Cutter 


—— One or two color output. 


High contrast plots 
ideal for diazo or photo 
reproduction 


Warming up to our new hot plotter? 
For more information, call us at 
800-CALCOMP today. In Canada, 
416-635-9010. Or write: CalComp, 
P.O. Box 3250, Anaheim, CA 92808. 
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A Lockheed Company 


DrawingMaster, QuikPlot, DirectWrite and We draw on your imagination are trademarks or registered trademarks of CalComp Inc. 
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The business world is start- 
ing to apply the visualization 
tools used by scientists and 
engineers to the task of 
financial analysis 


uletly, steadily, a rather 

remarkable application of 

computer graphics is tak- 

ing shape right under the 
noses of many vendors and tech- 
nology experts. 

Dubbed “business visualization” 
by those who name such things, 
this fledgling market is being cre- 
ated by users rather than by mar- 
keters, out of necessity rather than 
as a response to hype. 

“Twenty-five percent of our busi- 
ness is now in finance even though 
we haven't done any direct mar- 
keting [to the financial market],” 
says David Prawel, director of 
product marketing for Precision 
Visuals Inc. (PVI; Boulder, CO), 
which sells PV-Wave, a Unix- 
based data analysis and visualiza- 
tion product. PVI’s Brian Ritchie, 
vice president of marketing, adds, 
“It happened purely by accident.” 


Emerging Market 

Other vendors with visualiza- 
tion products are discovering busi- 
ness and financial people camped 
on their doorsteps as well. 

“We've got a lot of requests com- 
ing in,” says Don Brittain, vice 
president of research and develop- 
ment for Wavefront Technologies 
Inc. (Santa Barbara, CA), which 
sells the Data Visualizer, a Unix- 
based scientific visualization soft- 
ware package. 

“It’s not the bulk of our business. 
We haven't validated its potential. 
But were seeing an increasing in- 
terest, and we're serious about it.” 

A close cousin to scientific visu- 
alization, this new application for 
computer graphics technology 


Barbara Robertson is the West Coast senior 
editor of Computer Graphics World. 
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By Barbara Robertson 


finds business people using many 
of the same tools and techniques as 
scientists and engineers—for 
many of the same reasons: to 
quickly see the results of calcula- 
tions performed on data streams 
and to analyze, interactively, vast 
amounts of multidimensional data. 

Currency and securities traders, 
for example, want graphs of the 
continually changing data being 
fed to them in “real time” and 
graphs showing the results of cal- 
culations performed on that data— 
often at a rate of one update per 
minute. For currency traders, the 
phrase “time is money” is more 
than a cliché. 

“If we wanted static graphs, we’d 
use Lotus 1-2-3,” says Graham 
Bland, a senior technical consul- 
tant in the Information Technol- 
ogy Group within the Global Secu- 
rities and Foreign Exchange divi- 
sion of Chemical Bank UK (Lon- 
don). Bland is creating systems 


Biz Viz 


based on PV-Wave to produce real- 
time financial graphics for foreign- 
exchange traders who want to spot 
trends as they track currency 
movements. 

Portfolio managers and other 
business analysts, on the other 
hand, use visualization software to 
create images they can manipulate 
as they search for relationships 
and patterns in huge amounts of 
data: actuarial tables, demograph- 
ics, production and distribution 
numbers, sales figures, and finan- 
cial data. 

Like scientists, they use visual- 
ization tools to test mathematical 
models against reality. In science, 
the models attempt to describe the 
physical world—to predict weath- 
er, evaluate the design of an air- 
plane wing, create a molecule. In 
business, the mathematical models 
attempt to describe a manmade 
world. The goal? To make money. 

“The better you are at predicting 


Dow Jones on the desktop? PV-Wave Point & Click is one 
visualization product being used increasingly for financial analysis. 
Here, ample windows provide various angles on stock price trends. 


it View Process Option Macro 


ri 3 Phase 
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© 1991 Carolina Cruz-Neira, Electronic Visualization Laboratory, University of Illinois at Chicago 
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when something will happen, the 
more money you make,” says Brit- 
tain. “With graphics, the analysts 
can interact with their models.” 

At Rosenberg Institutional Eq- 
uity Management, a money man- 
agement firm in Orinda, Califor- 
nia, proprietary mathematical 
models for stock selection and port- 
folio management often manipu- 
late multidimensional data. “We 
can’t display as many dimensions 
as we have,” says Will Jump, a 
portfolio engineer with the firm. 
For example, he points out, each of 
the more than 50 industry groups 
could be a dimension. “It’s hard to 
get a flavor of what’s going on with 
2D graphics.” 


Solving Numerical Problems 

Similarly, although the return 
on investment might be longer- 
term, analysts in other areas of 
business also use visualization 
techniques to look at myriad num- 
bers and complex systems. 

Take, for example, the cookie 
problem being attacked by an ap- 
plication and technical consultant 
with IBM (Palo Alto, CA), Harlan 
Crowder, who helps IBM custom- 
ers solve what he calls “numerical- 
ly intensive business problems.” 

“Tm working with a large manu- 
facturer of cookies,” Crowder ex- 
plains, “that has dozens of plants, 
hundreds of distribution points, 
and hundreds of thousands of end 
points.” His task is to balance pro- 
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duction and distribution by creat- 
ing a mathematical model that re- 
flects, in this particular case, cook- 
ie distribution. 

“The art of this thing is to trans- 
late business and physical rela- 
tionships into a mathematical re- 
lationship,” he says. “You could 
use the same techniques to model 
portfolio selections.” 

In the physical sciences, the goal 
is to work with digital representa- 
tions of Mother Nature’s complex- 
ity. In business, the goal is to work 
with an abstract complexity creat- 
ed entirely by humans. “Here in 
the waning moments of the 20th 
century, people have learned how 
to create complex systems that ri- 
val the complexity of things you 
might see in computational fluid 
dynamics,” says Crowder. 

“Just think about the number of 


Stock portfolio simulation, such 
as that conducted by the Portsys 
system at the University of Illinois, lets 
an analyst enter different 
characteristics of a stock and 
generate the purplish surface seen 
in these graphs. The slider bars to the 
right of the graphs then allow for 
manipulation of individual 
parameters. The color of the surface 
can be used to reflect the volatility of 
stocks. 


DISPLAY 
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credit card transactions that hap- 
pen every day,” says Thomas A. 
DeF anti, co-director of the Univer- 
sity of Illinois’ Electronic Visual- 
ization Lab and director of the 
Software Technologies Research 
Center (SofTech), which facilitates 
the transfer of research into com- 
mercial applications. In addition, 
DeF anti was an editor of the semi- 
nal 1987 report, “Visualization in 
Scientific Computing,” published 
by the National Science Founda- 
tion. “A credit card company try- 
ing to decide which of 250 vari- 
ables is important has the same set 
of problems as a scientist,” he adds. 

Unlike scientists, however, peo- 
ple in the fiercely competitive com- 
mercial world are reluctant to 
share what they learn. Indeed, the 
pioneers are often so circumspect, 
it’s difficult for vendors to know 
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what this new set of customers 
needs. “Some of their work is stra- 
tegic in nature, and they don’t 
want to talk about it,” says Mi- 
chael Millikin, editor of Business 
Visualization, a new monthly 
newsletter published by Gunstock 
Hill Associates (Gilford, NH). “It 
makes it difficult for vendors to 
even find out who they should be 
talking to.” 

Thus, while it’s relatively easy 
to find prototype applications, im- 
ages from actual business visual- 
ization applications are few and far 
between. 

“The information is so closely 
held that working with a financial 
customer is almost like being on a 
first date,” says Brittain. The cus- 
tomers want help, but they’re 
afraid to say too much. 

Paul Koontz, director of graphics 
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fore the others do,” explains Rosen- 


berg Institutional Equity Manage- 


ment’s Jump, who’s using Uniras 
agX/Toolmaster software running 
on a large cluster of DEC VAX 
VMS-based machines to display 
the results of the firm’s analyses of 
multidimensional data. “We think 
we're the only people looking at 
data in this way.” 


Financial Images 
So what are these people looking 
at? Images totally different from 
thunderclouds, medical images, 
carbon atoms, or Julia sets—and 
from each other as well. “One of 
the most interesting things about 
financial visualizations is that you 
have no idea what kind of image 
youre going to get,” says Carolina 
Cruz-Neira, a University of Illinois 
graduate student who has recently 
SIMULATION 
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systems at Silicon Graphics Inc. 
(Mountain View, CA), which re- 
cently announced a data analysis 
and visualization toolkit called Ex- 
plorer, describes how one company 
asked for help without revealing 
any secrets: “Three guys from 
Procter & Gamble’s visualization 
lab brought in a manually created 
plot of a 5D problem. A red color in 
one corner of the plot might mean 
people in California buy their de- 
odorant. But the plots weren’t 
based on real data.” 

“People like us in the business 
aren't going to show our cards be- 
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created several business visualiza- 
tion systems. 

One system, called Portsys, cre- 
ated at the request of Stanley 
Pliska, head of the finance depart- 
ment and director of the universi- 
ty’s office of advanced financial re- 
search, uses Pliska’s mathematical 
models to simulate the behavior of 
a stock portfolio. 

To set the portfolio’s characteris- 
tics, an analyst could enter the 
number of stocks, a period of time, 
the number of random samples of 
stock prices to be considered for 
statistical purposes, and a transac- 
tion cost model. The result of the 
simulation might show a portfo- 
lio’s growth visualized as a func- 
tion of the investment in each 
stock and the number of trades in 
the time period. 

“The visualization allows Stan 
to get information quickly, to see 
peaks and slopes, maximums and 
minimums,” says Cruz-Neira. 
“He’s looking for an optimal strate- 
gy,” she adds. 

What’s on-screen? A surface that 
looks like a starched, purplish bed- 
sheet draped over an invisible 
form. When the image is rotated, it 
becomes apparent that the surface 
is suspended in 3D space. 

In this prototype, a grid dis- 
played over the surface shows the 
actual calculated points. An arrow, 
directed by a slider bar, glides 
along the surface and allows an 
analyst to look at corresponding 
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Our hard copy 
recorders can 
do wonders 
for your image. 


Now you can generate sharp, full tonal images on 
paper, plastic and transparancy with a Raytheon 
premium quality, high resolution Thermal Display 
Unit. Choose your unit from free fall and wider flat 
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TDU's print from 1728 to 4096 dots (8.5"-20.0") 
depending on model. They deliver from 32 to 256 
multi-shade levels of grey. Feature clean, odor-free, 
maintenance-free operation. 


TDU's span the full range of hard copy printer 
applications -- from computer generated images and 
spectrum analysis to electronic medical diagnostics. 
New 12 and 20-inch width versions are particularly 
well suited to applications requiring enhanced 
vertical integration. 


For further details, OEM's or system integra- 
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Production Components, Raytheon Company, 
Submarine Signal Division, 1847 West Main 
Road, Portsmouth, RI, USA 02871-1087. 
Phone 401 847-8000, Extension 2054. 
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numerical values. Volatility val- 
ues can be added to the surface us- 
ing colors, such as red for high vol- 
atility or blue for low volatility. 
“You can’t just take a carbon 
atom and replace x, y, and z with 
financial data,” says Eric Kider, a 
project manager in the consumer 
card group of American Express 
(New York). Kider has been look- 
ing at how visualization and other 
leading-edge technologies might 


The colors and shapes of the 
forms in this 83D image provide 
analysis of the multidimensional 
data. 


help American Express analyze 
large sets of data. “When I let my 
mind wander, I come up with 15 or 
20 applications,” he says. “The 
technology is so new and imma- 
ture, we can mold it any way we 
see fit.” 


Stock Crash On-Screen 

Indeed, it is already being mold- 
ed into a variety of forms. 

For example, Crowder describes 
a demonstration he saw in New 
York City that showed, in stereo 
3D, the performance of 500 stock 
portfolios. He introduces the demo 
by asking you to imagine a simple 
line graph that shows the price of a 
stock over time. Now, imagine 
looking through 3D glasses at a 
computer screen with 500 animat- 
ed line graphs that change their 
shapes as the price of each portfo- 
lio changes over time. “It looked 
like a bunch of spaghetti strands 
undulating their way through 
space,” he says. “When we got to 
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October 19, 1987 [the stock market 
crash], they all lined up together, 
and everything dropped all at 
once. It was like you were looking 
over a wall of the Grand Canyon. 
You could see this was a cata- 
strophic event: If you drove your 
car off an edge like this, you would 
be dead.” 

The New York City investment 
firm that created the stock market 
crash demo wants to remain anon- 


ymous. However, with that condi- 
tion, an analyst at the company 
agreed to describe how he’s view- 
ing financial data. 

Using an Evans & Sutherland 
390 computer and custom soft- 
ware, he creates 3D surfaces that 
are “functions of two variables.” As 
he explains, “We might put time 
on one axis, stocks on another, and 
use height to equal price.” Several 
functions give him several sur- 
faces—stereo 3D images that look 
like fishnet, with peaks and 
troughs representing highs and 
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lows. “Once we have the image,’ 
he adds, “we want to rotate it, 
translate it, and zoom into it.” 
Here’s another way analysts 
might visualize financial data. 
This time, the example comes from 
Wavefront’s Don Brittain: “Picture 
one of the 2D plots from the finan- 
cial section of a newspaper that 
shows the Dow Jones averages 
every hour from start to close,” he 
explains. “Now, cut all the graphs 
for a week or a month out of the 
paper and stack them.” With a 3D 
system, you could look at the stack 
using techniques similar to those 
used to create 3D medical images 
from stacks of CT scans. In a medi- 
cal application, you might use a 2D 
cutting plane to look at a cross-sec- 
tion of a heart. In the business ap- 
plication that Brittain describes, in 
which time is the third dimension, 
you might use the 2D cutting 
plane to look at what happened 
precisely at noon on every day for 


the course of a month. 

“It’s a mundane example,” Brit- 
tain adds. “It doesn’t tax the sys- 
tem very much. Nonetheless, it’s a 
stepping stone into a 3D interac- 
tive world. The next step is to look 
at hundreds of independent or cor- 
related variables that all tie to- 
gether in some complex way with 
actual equations that are as yet 
unknown or are known and vary.” 
If you can’t imagine what that 
might look like, you’re not alone. 

“We’re taking non-volumetric 
data and adding volume to it,” says 
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Kider. “But how should money 
look? The answer is unknown. 
We’ve come up with concepts, but 
we don’t know the best way.” 

However, chances are, the visu- 
alizations produced from the sys- 
tems Kider is developing for Amer- 
ican Express will bear little resem- 
blance to the bar charts, pie charts, 
and line graphs typically used in 
business graphics. 

“We started by wanting to make 
the graphics easy so all the vice 
presidents would say, ‘Ah, yes, I 
see, ” he says. Then early this 
year, his team began experiment- 
ing with less-intuitive graphics— 
with screens so full of images they 
looked more like, as 
Kider describes, “Man- 
delbrot chaos” than 
business graphics. 

“When you only have 
a split second, you need 
intuitive graphics,” he 
explains. “When you 
can spare the time—an 
hour, two hours, a 
day—you can increase 
the magnitude of infor- 
mation. These analysts 
[at American Express] 
are experts; they’re 
PhDs. They understand 
what Galbraith and 
Keynes are talking 
about,” he continues. 
“They'll look at these 
[chaotic] screens for 
maybe an hour, close 
their eyes, and realize 
that this is not just miscellaneous 
bits of data. They'll begin to see 
hidden relationships. That’s the 
point. That’s what scientists have 
had.” And that, Kider believes, can 
lead to new insights about the 
data, and later, perhaps, to new 
policies, and new ways to link in- 
formation. 

It’s a far cry from what most peo- 
ple think of when the words “busi- 
ness” and “graphics” are spoken in 
the same breath. Maybe it’s about 
time. 

“We have, as an industry, fo- 
cused on Harvard Graphics types 
of business programs because 
they’re very glitzy,” says PVI’s 
Prawel. “But effective interpreta- 
tion of data is more than making a 
picture. We have to, as an indus- 
try, move the accelerators for effec- 
tive interpretation back into the 
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discovery cycle.” Prawel, along 
with others, would like to see busi- 
ness people using computer graph- 
ics for interpretation, not just for 
corporate presentations. 

Getting from here to there won’t 
be simple. It’s not a question of 
price. Nor, it seems, is it a question 
of whether scientific software is so- 
phisticated and flexible enough for 
the business visualizations. In- 
deed, the design changes needed 
by early adopters appear to be rel- 
atively minor. 

Surprisingly, business visualiza- 
tion is apparently no more de- 
manding of software and hardware 
than scientific visualization. “I was 
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This 4D image, while not a current, real-world use of 
PV-Wave, shows how shading can be draped over a 
graph’s surface to provide additional stock price 

information. 


talking to an investment banker,” 
says Brittain, “whose definition of 
real time was maybe two or three 
transactions per second for 50 
stocks. Fifty data points for us is 
nothing. However, we’ve optimized 
the system so that all the data 
could be completely replaced be- 
tween frames. What the financial 
people want is to change maybe six 
pieces of information out of 5000. 
They want to diddle with the 
prime lending rate and see the im- 
pact. We'll make sure approaches 
such as these are not closed off.” 
Vendors will also, no doubt, 
change user interfaces and interac- 
tions. “A scientist might not mind 
if a system prints a message and 
waits for intervention when it 
crashes,” says Bland. “But traders 
don’t want stale information, and 
we can’t have them thinking a 


price hasn’t moved, when actually 
a system crashed.” 

In addition, links from scientific 
visualization programs to widely 
used business applications, such as 
object-oriented databases and real- 
time spreadsheets, will need to be- 
come available. 

But mostly, it seems, getting 
these techniques into the hands of 
more people will simply take more 
education. “What we're seeing in 
the financial world are people and 
companies on the leading edge us- 
ing visualizations,” says Ritchie. 
“The ‘meat and potatoes’ compa- 
nies are still creating simple x,y 
graphics.” 

“We probably have a 
dozen customers who 
are using Spyglass in 
non-scientific applica- 
tions,” states Tony 
Kane, president of Spy- 
glass Inc. (Champaign, 
IL). He adds, “Many 
business people do not 
think of looking at their 
data in multidimension- 
al ways.” 

As Professor William 
Feeney of San Diego 
University points out, 
most business graphics 
created by computer 
could have been drawn 
with a pencil. Even to- 
day, most businesses 
want to produce images 
that can be reproduced 
in black and white. 

But, the education is beginning. 
University of Illinois’ SofTech, 
with sponsors such as IBM, is 
bringing together academic re- 
searchers and business people and, 
at the same time, is sending “ex- 
quisitely trained graduates” (to 
use DeFanti’s words) into the field. 
“I think the transfer of this tech- 
nology will be gradual,” says 
Pliska, “but also inexorable.” 

Once people in business under- 
stand how visualization tech- 
niques can be used with their data, 
it’s hard to imagine they’d look the 
other way. 

“Visualizing is all about trying 
to understand large amounts of 
data,” says Prawel. “No one is bet- 
ter able to understand the advan- 
tages of doing that faster [than the 
competition] than people who 
translate time into dollars.” CGW 
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Effective Presentations 
Are A Matter Of Timing. 


With the Panasonic Still Image 
Video System you'll always have 
time to make your presentations 
effective. Because integrating 
video and graphics will take no 
time at all. 

Panasonic® has everything 
you need to create high 
quality still video images. And 
the system easily interfaces with 


most computer software and 
your files. You can quickly 
create, store, edit and 
manipulate any combination of 
video stills and graphics. For 
professional, up to the minute, 
presentations. 

Make your next presentation 
with Panasonic's Still Image 
Video System. And for once 


you Il find time on your side. 
After all, effective presentations 
are a matter of timing. 

For more information, 
oe and your nearest dealer, 
ge J call 1-800-524-0864. 
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By Arielle Emmett 


Can today’s LCD 
technology catch up 


to the venerable 
CRT? 


{== omeday soon, it will be pos- 
C’’ sible to tote the world’s most 
“S))) sophisticated CAD/CAM 
\4 display device inside a brief- 
case the size of a notebook, and to 
do real-time animation, rendering, 
and scientific visualization on a 
19-inch flat-panel display that 
hangs from a wall. 

It will also be time to say good- 
bye to cathode ray tubes (CRTs), 
dangerous emissions, bulky com- 
puter graphics monitors, and 
weighty computers, replacing 
them instead with skinny, bril- 
liantly sharp, technicolor display 
devices that will cost not much 
more than today’s standard high- 
resolution CRT monitor. 

These are desultory predictions, 
of course. But they are based on a 
vision promulgated today by ven- 
dors of advanced liquid crystal dis- 


plays (LCDs). Liquid crystal dis- 


Arielle Emmett is a freelance writer based in 
Hewitt, New Jersey. 
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play technology—at least the new 
colorized, VGA-compatible form— 
is about to revolutionize the flat- 
panel display market. Not only 
will LCDs fuel the tremendous 
boom in laptop computers expected 
in the 1990s—the market for bat- 
tery-powered, portable PCs is ex- 
pected to grow from $2.8 billion to 
$10 billion by 1993, according to 
Dataquest (San Jose, CA)—but 
they are likely to encroach on ven- 
erable CRT turf as well. 

Providing low refresh rates and 
lacking the brightness, contrast, or 
color of CRT screens, LCDs have 
traditionally been pegged as dull, 
slow, alphanumeric display de- 
vices ideally suited to the low pow- 
er consumption and primitive 
graphics requirements of pocket 
calculators, laptops, and even 
palmtops. 

These days, however, the new 
flat-panel LCDs, utilizing so-called 
“active matrix” thin film transistor 
(TFT) technology, represent a ma- 
jor departure from the past. 

Active matrix displays use liter- 
ally hundreds of thousands of tran- 
sistors that act as switching ele- 
ments to light up an LCD screen, 
creating exceptional brightness, 


opecaet 


eee nde eam 


Pewee ay 


aheeeeesd 


hennets 


agag erent 


NOES 


3 ries “ ' 
se per 
nea . IO sang 


contrast, and refresh rates. The 
new LCDs come in designer 
frames and have a skinny, high- 
tech look. They offer both mono- 
chrome and varying color capabili- 
ties, as well as backlighting, dra- 
matically improved contrast ratio 
and viewing angle, and VGA for- 
mat compatibility. 

Flat panels—a catch-all term re- 
ferring to two- to three-inch de- 
vices, from notebook computers to 
full-color “wall hanging” TV sets— 
are expected to garner as much as 
$12 billion in global sales by 1995, 
according to the investment firm 
Prudential-Bache Japan. Concert- 
ed Japanese government and pri- 
vate sector investment in LCDs, as 
well as a growing worldwide appe- 
tite for thinner, less bulky comput- 
ing, video, and industrial display 
devices, are driving the flat-panel 
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display market. The Japanese are 
banking heavily—$500 million 
this year alone—on expectations 
that color, high-resolution LCD 
technology will fuel the boom in 
flat-panel displays. 

Already, LCD projection panels 
and special ruggedized displays 
are carving out niches in many 
military, industrial, and medical 
display markets, where lightness 
and flatness are key. As LCDs be- 
come more practical, less costly, 
sharper, and more colorful, they 
are likely to give the CRT a run for 
its money, even on the desktop. 

Among the vendors marketing 
flat-panel active matrix displays or 
computers incorporating them are 
Sharp of Japan, Toshiba, Hitachi, 
and Display Technology Inc., an 
IBM-Toshiba joint venture. 

At present, the debate continues 
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The color capabilities of the 
new LCD displays are 
demonstrated in this image, 
taken from the screen view of an 
IBM 12-inch flat-panel display. 


to rage over “just how good” cur- 
rent LCD technology is. Ask a ven- 
dor how viewable, how sharp, how 
colorful a state-of-the-art system 
is, and he or she will tell you “as 
good as a CRT.” Ask an analyst or 
graphics consultant, and the reac- 
tion may be a little more re- 
strained. LCDs, they suggest, will 
rival CRT devices for high-resolu- 
tion color graphics applications 
within five to 10 years. 

“Don’t expect to see an LCD- 
quality screen in terms of color, 
size, and affordability that will ri- 
val a CRT within at least 10 


years,” predicts Peggy Chang, an 
industry analyst with Dataquest. 
But Martin Wolf, product mar- 
keting manager for Dolch Comput- 
er Systems (Milpitas, CA), one of 
the first computer manufacturers 
to incorporate a Sharp 10.4-inch 
diagonal, full-color, VGA-compati- 
ble LCD display into its high-end 
portable computer, takes issue 
with that. “The pictures are abso- 
lutely gorgeous,” he says of the 
new state-of-the-art displays. “We 
feel they are as good as a CRT.” 


LCD in the Field 


The colors are so vibrant and the 
processing so fast, says Wolf, that 
CAD users will find the LCD dis- 
play a viable field tool. “We have 
an established base of scientific, 
CAD, and mathematical modeling 
people,” Wolf says. “They'll sit in 
their offices and have a high-reso- 
lution monitor [because the LCD 
displays do not yet match high-res- 
olution quality], but in the field 
they'll do design changes on [the 
state-of-the-art] LCD display. 

“The contrast and refresh ratios 
on the new displays are there,” 
Wolf continues. “I don’t know how 
you measure richness of color, but 
the brightness and boldness you’d 
see on a CRT are certainly there, 
as is the viewing angle.” 

Dr. Peter Brody, who invented 
active matrix technology at Wes- 
tinghouse 20 years ago, agrees. 
“CRT technology has been around 
for 100 years: It’s still developing 
and improving, but active matrix 
LCDs are very new,” he says. 
“From what I’ve seen and read, ac- 
tive matrix color is now fully equal 
to standard VGA color displays. 
It’s going significantly beyond 
[VGA] in the next five to 10 years.” 

But can LCD displays ultimate- 
ly catch up to the CRT, which is 
also evolving? Will state-of-the-art 
LCDs win the hearts of high-end 
graphics users? 

The verdict is mixed. Some man- 
ufacturers—principally the Japa- 
nese, since American companies 
competing in the portable market 
are using technology other than 
liquid crystals (see “America’s 
Loss, Japan’s Gain,” page 120)— 
claim their new products outstrip, 
or will soon outstrip, the quality of 
even the best CRT displays in 
terms of color, contrast, and sharp- 
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ness (most are already VGA- 
compatible—640-by-480 pix- 
els—and a few LCDs boast 
even higher resolution). 
Some vendors believe 
the day will come when 
CRTs will be supplant- 
ed by advanced LCDs, 
especially where size, portabil- 
ity, power consumption, and 
ruggedized design (for military 
or avionic applications, for ex- 
ample) become key issues. 
Although the ad- 
vanced LCD tech- 
nology exists, its 
commercial availability 
is questionable. Data- 
quest’s Peggy Chang asserts 
that many of the technological ad- 
vances—notably, color active ma- 
trix displays exceeding 10.4 inches 
diagonal, the current industry 
threshold—are not available. 
Larger displays have only been 
available in prototype, and state-of 
the-art color is so scarcely avail- 
able that James Hurd, president of 
Planar Systems Inc., an American 
producer of electroluminescent 
panels competing with LCDs, says 
color is essentially a Japanese 
marketing ploy. “No Japanese 
company knows how to produce 
[active matrix] color LCDs in a 
cost-effective manner [except for 
pocket TV displays],” he says. 
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A colorful collage of fans provides 
an example of the color quality that 
can be achieved on Hitachi's 10- 
inch TFT LCD display. 


“They're going to have a substan- 
tial problem getting it to a price 
people can afford.” 

Some vendors have plunged 
ahead anyway, rushing forward 
with pricey color product an- 
nouncements and raising the ire of 
American display manufacturers 
who claim the Japanese are 
“dumping” LCD displays to get 
long-term marketing share. 

In an eleventh-hour attempt to 
protect fledgling US display indus- 


tries from unfair compe- 

tition, a US display con- 
“Ay, sortium known as Ad- 
=—-i vanced Display Manufac- 


\ S =< turers of America filed a 


SS dumping complaint with 

the International Trade Ad- 
ministration and International 
Trade Commission in July 1990. 


“ge Although the ITC ruled against 


the Japanese last August, dump- 

ing duties have yet to be imposed, 

and industry insiders say the 

duties will have little impact 
on the Japanese on- 
slaught. 

Japanese color active 
matrix displays still remain 
far out of reach of the general mar- 
ketplace. While a high-quality, 
VGA-format (640 by 480) CRT 
monitor today costs around $550, a 
comparable active matrix LCD dis- 
play in full color costs between 
$2000 and $4000. 

Manufacturing costs of active 
matrix TFT liquid crystal displays 
are prohibitively high because pro- 
duction yields of suitable transis- 
tors for the displays are low. More- 
over, most LCDs that can offer the 
screen formats comparable to very 
high-end CRT systems (1280 by 
1024; 150 pixels per inch) are prob- 
ably somewhere between two to 
five years off, according to ana- 
lysts. “Nothing at this level will 


. ctive matrix technology does not represent the 
only liquid crystal display option. In Focus Sys- 
tems (Tualatin, OR), a company that specializes in 
producing LCD projection panels, made headlines 
by modifying conventional passive color and mono- 
chrome liquid crystal display technology and 
achieving superior results. 

One In Focus process, for example, produces very 
high resolution (1280 by 1024 or higher) and 60 
times per second refresh rates for monochrome dis- 
plays using a patented fabricating system, called 
“interdigitating,” that stacks two 1250-by-512 reso- 
lution LCD panels together. Another original proc- 
ess uses a subtractive color stacking scheme on 
passive supertwist displays to produce much less 

- expensive color than active matrix displays. 
“About a year and a half ago, we invented and 
patented a method to do all [LCD] color by su- 
_ pertwist nematic technology. We changed some 
| parameters in the manufacturing process that al- 
_ lowed the panels to display different colors,” notes 
Paul Gulick, vice president of technology for the 
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company. Instead of the traditional “additive” color 
process of red, green, and blue filters, “We stacked 
three separate monochrome displays (cyan, magen- 
ta, and yellow) using a color subtractive process.” 
Consequently, the need for manufacturing in- 
volved in integrated RGB filters is eliminated, and 
the result is improved brightness and resolution. 

Because In Focus has concentrated principally 
on the LCD projection system market, the color 
technology will first be found there. “However, 
we're now taking that technology and offering it 
outside the projection panel field,” Gulick notes. 
For example, Compaq Corp. has licensed it for por- 
table computer applications. 

Gulick says the technology is also selling well to 
the military and industrial instrumentation mar- 
kets. “Our panels are the same resolution as a 
VGA CRT monitor, and our color palette is almost 
comparable, with about 5000 colors,” he says. The 
cost is roughly between $1600 and $2000, which 
makes it an attractive alternative in the liquid 
crystal display marketplace. —AE 


happen before 1995,” says Joe Cas- 
tellano, president of Stanford Re- 
sources (San Jose, CA), a research 
firm that tracks the flat-panel 
market. “The [current] LCD dis- 
plays can look almost as good as a 
CRT,” he says, “but the price is so 
much higher. The LCD manufac- 
turers have a long way to go to get 


To provide palette depth, which is important for smooth shading of 
flesh tones, to an image on a 512-color TFT panel (leff), a color LCD 
interface control from Cirrus Logic is added (right). 


their production yields up.” 

The cost problem associated 
with active matrix color technol- 
ogy is a consequence of the number 
of transistors that must work per- 
fectly for the display to function. A 
five-inch TFT TV, for example, 
might require as many as 115,000 
transistors. But a 10-inch TFT dis- 


play will need as many as 900,000, 
making it eight to 10 times more 
difficult to produce, asserts Tim 
Patton, business planning manag- 
er of Hitachi North America, 
which produces color and mono- 
chrome active matrix displays. 
“The difference between a five- 
and a 10-inch display is not only 
price but also the ability to pro- 
duce the displays in high yield,” 
Patton says. “The chances for de- 
fects are much greater [in the larg- 
er display]. You have more area, 
more chance of getting dust in 
there, and more chance of defects.” 
So, whereas it is comparatively 
easy to produce an excellent five- 
inch active matrix TFT TV, a de- 
vice that is extremely popular both 
in Japan and the US, it is daunt- 
ing for manufacturers to produce 
10-inch displays, especially for 
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iquid crystal display manufacturers are battling 

the nuances of perfecting a new manufacturing 
technology. a. 

Only a few years ago, the industry was reliant on 
“passive twisted nematic” displays that are much 
simpler to manufacture. They involve positioning a 
polymer (consisting of liquid crystals) between a 
pair of transparent electrodes attached to two glass 
plates. These simpler displays used polarizing fil- 
ters and liquid crystals to create a primitive, “shut- 
ter-like” effect to either block light or let it pass 
through when a voltage is applied, depending on 
the direction of polarization. 

Ultimately, refinements in technology resulted 
in more sophisticated supertwist and compensated 
supertwist displays that rotated the light even fur- 
ther to provide superior contrast ratios. 

“Supertwist twisted light more than a normal 
LCD would and got better contrast,” explains Mur- 
ray Disman, president of Information Associates 
(Menlo Park, CA), a marketing consulting firm for 
workstations and displays. 

Manufacturers later enhanced the effect of these 
displays when they began adding fluorescent back- 
lights to some liquid crystal displays. Today, most 
portable laptops feature a backlighting system, yet 
many are still plagued by viewing angles limited to 
60 to 70 degrees and slow response times that are 
completely unsuitable for graphics. 

Active matrix displays, on the other hand, repre- 
sent a much more complex technology, involving 
thin film transistors (TFT) acting as switching ele- 
ments at each pixel point. According to inventor 
Dr. Peter Brody, an active matrix “is functionally 
like a DRAM, meaning it has a thin film transistor 
at every point which acts as a switch to allow the 


picture information to be stored. A coat of liquid 
crystals converts invisibly stored electronic infor- 
mation into visible information. — 

“Voltages are stored at each point, and a liquid 
crystal responds [turns the pixel to a transparency 
level that corresponds to the voltage state] to that 
point. You get a better, brighter screen with a 
much greater viewing angle,” says Brody. 

Active matrix TFT screens have contrast ratios 
that are often 70:1 as opposed to 12:1, or much less 
for compensated supertwist displays. Moreover, the 
TFT screen updates in 20 to 25 milliseconds (video 
refresh rates) compared to 300 for a passive matrix 
design, enabling the display to support video appli- 
cations, including both real-time animation and 
television. | 

Color in active matrix displays is usually imple- 
mented with technologies similar to passive dis- 
plays, according to Disman. Generally, each pixel 
is made up of three LCD eléments sandwiched be- 
tween two polarizing filters. Turning on varying 
combinations of red, green, and blue yields eight 
basic colors, which can be boosted to full color or 
which can provide more subtle monochrome shades 
by using VGA graphics chips with color LCD inter- 
face controllers, such as those made by Cirrus Log- 
ic or Chips and Technologies. 

With the right chips, an active matrix can dis- 
play 256 simultaneous colors out of a palette of 
thousands, manufacturers claim. The colors will 
also rival the depth and saturation of a CRT. Chips 
and Technologies, for example, uses a VGA flat- 
panel controller to boost the number of colors on a 
Sharp 10.4-inch TFT display from 512 to more than 
24,000. Cirrus Logic also makes similar claims for 
its controller chip technology. —AE 
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computers. A TV display, for ex- 
ample, can tolerate a defect in a 
single transistor, but computer dis- 
plays cannot because they require 
absolutely accurate visual transla- 
tion of data, Patton says. 
Manufacturers of flat-panel dis- 
plays have responded to these 
challenges in varying ways. Both 
Hitachi and Sharp have aggres- 
sively pursued active matrix 
LCDs, despite the huge start-up 
costs, and this past year 
Sharp premiered an 8.6- 
inch flat-panel active 
matrix TFT televi- 


17° Liquid Crystal Display 


sion in Japan. The invention, only 
about three inches thick, repre- 
sents the first commercial model of 
a very thin TV that could, poten- 
tially, hang on a wall. 

Sharp demonstrated its LCD 
prowess this past April by an- 
nouncing the most advanced dis- 
play on the market, a 10.4-inch ac- 
tive matrix color display that fol- 
lowed close on the heels of Hita- 
chi’s color display of the same size. 
Both companies’ displays are being 
supplied in limited quantities to 
computer OEMs, such as Dolch, 
that have been “first in line,” ac- 
cording to Steve Sedaker, market- 
ing manager for display products 
at Sharp North America. 

Sharp has incorporated the tech- 
nology into its own laptop, known 
as The Sharp ColorStar, intro- 
duced this past April. Weighing 
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15.3 pounds, the computer displays 
256 simultaneous colors, is VGA- 
compatible, and allows both com- 
puter graphics and text to be dis- 
played. In addition, Display Tech- 
nology Inc. is producing its own 
color active matrix displays for a 
new line of Toshiba color portables. 

While many American vendors 
are pursuing alternate display 
technologies, many acknowledge 
that active matrix LCDs may be 
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Advances in color 
LCD technology, 
such as the IBM 12- 
inch, flat-panel 
display shown here, are 


expected to challenge the venerable CRT 


display. 


the wave of the future. 

“Active matrix LCDs offer the 
best choice of color today,” says 
Planar’s James Hurd. He notes 
that, although “electroluminescent 
panels have an excellent chance to 
produce full color at high speed, it’s 
going to take a lot of work, effort, 
and money. And the money is not 
there to do it.” 


Survival of the Fittest 

It may be happenstance, or the 
result of benign neglect or short- 
sightedness, but neither the US 
government nor the venture capi- 
tal investing climate has produced 
active American investment in ei- 
ther alternate flat-panel technol- 
ogies or in advanced LCD displays. 

The few US companies that do 
survive in this market—among 
them OIS Optical Imaging Systems 


Inc. (Troy, MI) and In Focus Sys- 
tems (Tualatin, OR)—specialize in 
niche applications. OIS, for exam- 
ple, develops high-resolution, ac- 
tive matrix displays for commer- 
cial and military aircraft, and In 
Focus Systems specializes in pro- 
jection panels. Virtually none is 
geared toward the portable market 
per se. The Japanese strategy, on 
the other hand, appears evenly di- 
vided between gradually bumping 
out the CRT in some special- 
ized applications where size, 
electromagnetic field emis- 
sions, and portability are is- 
sues, as well as replacing the 
earlier passive monochrome 
technology with high-con- 
trast displays. 

The strategy appears to be 
working. Apple Computer, 
for example, has introduced a 
back-lit LCD active matrix 
monochrome display for its 
Macintosh portable and is 
looking into color technology, 
according to Wayne Westly, 
product manager for the 
Macintosh portables. 

Other manufacturers are quick- 
ly following the active matrix 
trend as well. “With notebook com- 
puters booming—from 900,000 
units last year to 1.7 million this 
year—there’s only one technology 
that can have the ability or capaci- 
ty to produce enough parts: LCD,” 
say's Hitachi’s Tim Patton. He 
suggests that once production costs 
come down, active matrix LCDs 
will be the natural progression the 
market follows in order to achieve 
higher resolution, clarity, and 
speed, as well as a smaller footprint. 

Market projections by Sharp in- 
dicate that active matrix technol- 
ogy may represent as much as 36 
percent of the LCDs shipped in 
1995. And industry analysts and 
vendors suggest that the CRT may 
well be “bumped out” entirely 
somewhere in the early decades of 
the 21st century. 

“(With active matrix technology] 
you have color purity right to the 
very edge of the screen,” says Dr. 
Peter Brody. “You have completely 
flat and distortionless images, and 
there is no jitter on an active ma- 
trix screen. The best active matrix 
is now fully comparable to a CRT, 
and it’s early,” he says. “[Catch-up] 
is simply a question of time.” CGW 
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MUTOH AMERICA INC. 895 Cambridge Drive, Elk Grove 
Village, Illinois 60007 Tel: 708/952-8880. 

Fax: 708/952-8808. 

Western Office:4883 East La Palma Avenue. Suite 505, 
Anaheim California 92807 Tel: 714/779-2326. 

Fax: 714/779-0185. 

Eastern Office: 23 Walkers Brook Drive, Reading. 
Massachusetts 01867 Tel:617/942-2442 

Southeastern Office:2100 West Loop South, Suite 800, 
Houston, TX 77027. Tel: 713/850-7280. 

Fax : 713/621-4606. 

Western Canada: Vancouver Tel:(604)984-4171. 

TOLL FREE (800)663-6001. 

Eastern Canada: Toronto Tel:(416)513-7027. 

TOLL FREE (800)465-0164. 

MUTOH EUROPE GmbH. Klosterstrasse 112, 4000 
Dusseldorf 1 F.R. Germany Tel: 211-906940. 

Fax :211-362128. 

MUTOH INDUSTRIES LTD. 1-3, Ikejiri 3-chome, 
Setagaya-ku, Tokyo 154 Japan. Tel:(03)5486-1111. 
Telex : 2422575 DRAMUT J Fax:(03)5486-7163 

) Cable Add: DRAFTERMUTOH. 
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Everyone is simply amazed at the advanced 
performance delivered by Mutoh’s state-of- 
the-art pencil plotting technology. Yet 
everybody (and their business manager) 
also wants a machine that’s affordable and 
user friendly. 

Nobody could have it both ways -- until now. 
Announcing Mutoh’s new XP-500 Fast Mover. 
Its performance is close to the best, but its 
price is surprisingly affordable. Once you 
check out its astonishing 4.2G acceleration, 
44.5 ips top speed, and remarkabie host of 
features, you'll be convinced that the XP-500 
is NO Compromise. After all, when it comes to 
quality plotting, Mutoh is uncompromising. 


Intelligent Pencil/Pen Plotter 


KP-500 series 


XP-501 D(A:)size/XP-500 E(Ao)size 
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Kraweiz, Holmes to Chair 
NCGA’s 1992 Conference 


Dr. Barton Krawetz, vice president of 
engineering at Lockheed Corporation, 
and Nigel Holmes, graphics director 
at Time magazine, will serve as 
chairmen of NCGA’s 1992 annual 
conference program. 

The conference, “NCGA Presents 
CAD & Engineering Workstations 
92 and Business Graphics ’92,” will 
be held March 9-12, 1992 under one 
roof at the Anaheim Convention 
Center in Anaheim, Calif. The 
conference program will be held 
concurrently with the annual NCGA 
exposition, which will feature more 
than 200 exhibitors. 

Krawetz will serve as the confer- 
ence chair for CAD & Engineering 
Workstations 92. “[Computer 
graphics], to me, is fundamental to 
achieving the kind of productivity 
improvements that will restore the 
competitiveness of the country,” says 
Krawetz. 

Krawetz will work with a group of 
CAD industry experts to design the 
CAD & Engineering Workstations 
92 conference program. The 
program will include 40 conference 
sessions on such engineering-related 
applications as CAD, CAE, solid 
modeling, simulation, industrial 
animation, technical publishing, 
networking, Product Data Manage- 
ment, standards for data exchange, 
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Computer Graphics: Is It an Industry ora 


Technology, or Does That Even Matter? 
The Evolution of NCGA, by J.B. Treleaven 


James B. Treleaven is a partner at Battelle Venture Partners and a member of 
the NCGA Board of Directors. In the following, he discusses NCGA’ s past 
and — more importantly — future directions for the association. 


I’m writing this article using the WYSIWYG word processor Word for 
Windows. | just finished installing After Dark so that my monitor’s screen will 
be saved as a school of colorful swimming fish. As all of this is happening, my 
two-year-old daughter is watching The Jetsons: The Movie, much of which was 
created on a Symbolics computer. 

Computer graphics, as we’ ve grown to know and love it, is now so pervasive 
in computing that it’s becoming more difficult to find applications which can not 
be considered computer graphics. This should be good news for NCGA, an 
organization whose charter is “promoting the development and use of computer 
graphics for all applications.” As a result of the prevalence of graphics, how- 
ever, computer graphics’ status as an industry, and hence tne need for an 
industry association, has become equivocal. This is an issue that NCGA has 
wrestled with for the past several years, and is now reinventing itself to address. 

Twenty years ago, computer graphics was so new and so expensive that it had 
not yet moved out of the laboratory. Professor Michael Scott Morton of MIT’s 
Sloan School of Management likes to tell the story of his doctoral research, in 
which he used a graphics terminal that cost $40,000 and had a mean time to 
failure of less than 100 hours. In one annual report, Tektronix chronicles the 
birth of the computer graphics market as having occurred in 1970. 

During the 1970s, this still-expensive technology was used for a finite set of 
applications that could justify the great expense. Among the primary applica- 
tions was the automation of some of the tasks of the engineer and the graphic 
artist (CAD/CAM and slidemaking). The companies which supplied these 
products and services were relatively few in number and comprised a well- 
defined computer graphics industry. 

As the 1980s approached, the industry had grown to sufficient size that a 
group of industry pioneers felt the need for an industry organization, and in 1979 
NCGA was born. Early participants in NCGA included companies that consid- 
ered themselves exclusively computer graphics firms, as well as those 
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Evolution (from reverse) 


firms and individuals that felt computer graphics was a technology of growing importance to them. 

During the 1980s the application of graphics technology exploded as the cost of the requisite hardware plum- 
meted. Now, in 1991, little software is being developed that does not use a graphical user interface. If it’s at all 
appropriate, applications will provide graphics as an output medium. With the increased focus on graphical program- 
ming techniques and CASE (Computer-Aided Software Engineering), graphics as a design tool has reached the 
programmer. Multimedia, Microsoft chairman Bill Gates’ “interface of the future,” is vitally dependent on graphics 
technology. Printing is fast becoming a computer graphics business. Graphics capabilities are now being designed 
into the CPU chips being used in PCs and workstations. Exciting new technologies such as virtual reality are in their 
nascent stages. 

With computer graphics so ubiquitous, is there still a computer graphics industry, or is it just an enabling 
technology? There certainly is still an identifiable industry of producers of graphics-specific products: monitors, 
peripherals, boards, software, etc. And, in a wide variety of applications, graphics is a critical enabling technology. 

The answer to the industry/technology question, as it happens, probably doesn’t matter and isn’t that important in 
the context of the role of NCGA. What is clear is the continuing need for an organization that addresses the issues 
related to both the market and the technology. 

NCGA is moving to an umbrella structure, similar to IEEE or ACM, which will both support focused user constitu- 
encies and will function as a trade association for vendors. Taking the lead, NCGA has developed an exciting new 
program for its 1992 conference and exposition, CAD & Engineering Workstations ’92 and Business Graphics ’92, 
under one roof in Anaheim in March. 

There are major segments of the graphics user community that are in desperate need of individual representation, 
such as that provided by NCGA’s Section for MicroCADD. New informal groups, such as Animation Nation for 
multimedia and animation, are springing up where critical masses of users feel the need to share common issues. 
NCGA can support such activities as seminars, research, on-line forums, and local chapters without restricting each 
group’s autonomy. 

Computer graphics vendors have long needed a trade association to support their mutual interests. They have 
made do as corporate members of NCGA or as members of much broader organizations such as the American 
Electronics Association (AEA). NCGA will now explicitly oversee a trade association specifically for computer 
graphics vendors or larger companies with significant computer graphics components. The functions NCGA will 
provide in this role include: 


1. Facilitating and promoting standards. 

2. Continuing to promote the use of computer graphics in new applications. 

3. Representing the interests of computer graphics vendors to the government and to other computer graphics 
organizations in other countries. 

4. Providing a clearinghouse for information on the technology and the industry. 

5. Providing vehicles for bringing users and producers together, including (but not limited to) the annual 
conference and exposition. 

6. Assisting emerging technologies and companies. 


The success of computer graphics has confused the nature of our markets, but has not diminished the need for the 
activities NCGA sponsors. NCGA is committed to helping all of its diverse constituencies grow and prosper. 
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3-D prototyping and printing, and mapping and geographic information system (GIS) technology. 

Holmes will serve as chair for the Business Graphics ’92 conference program. “[Computer graphics] allows us to 
see alternatives, to make models, to see potential results faster — and all at our desks,” says Holmes. “[Using the 
technology], fewer people can do more work: they can do it faster, they can do it better, they can make changes more 
easily, and they can do it cheaper.” 

Holmes will join a group of experts in graphic design and business graphics applications to develop the conference 
program for Business Graphics 92. The program will feature 40 conference sessions on business graphics applica- 
tions, including graphic design, multimedia, desktop publishing, digital prepress, presentation graphics, and computer 
animation and illustration. 

For more information on the 1992 NCGA conference and exposition, call 703-698-9600, ext. 310. 


Clarification 


The discussion of products in the HDTV article that-appeared in the July 1991 NCGA News requires some 
clarification. Please note that the firm Shima Seiki is in no way affiliated with Quantel. We apologize for any 
confusion the article may have caused. 
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Once again, Sharp proves its clear leadership in e 
LCD technology. With the extraordinary LCD XG-2000. 
HIGH RESOLUTION M@ A whole new gener- P 


ation of LCD projector, it has over 650,000 


pixels for unprecedented high resolution. So ; f . 
images are strikingly clear and incredibly e x ] ] The High Resolution 
crisp — even the difficult-to-capture lines of g ___ SharpVision XG-2000 


a detailed computer graphic image. Projection System 

PORTABLE &@ What's even more impressive, this quality is now 
available in a lightweight 279 lb. projector that can be effortlessly carried 
from one location to another. 

CONVERGENCE-FREE @ And because it’s solid state LCD, the 
XG-2000 sets up in minutes instead of hours. Without the complicated 
technical convergence adjustments required by “tube” type projectors. 

Use it for any size presentation. The XG-2000 zoom function 
instantly adjusts from 20” to a giant 150” measured diagonally. 

Connect it to virtually any source. The XG-2000 incorporates indus- 
trial-type BNC video inputs, S-video terminals and analog RGB for easy 
hook-up, including to many PCs* 

There’s also a convenient reverse scan switch for rear projection 
and backlit remote control for use in even the darkest rooms. 

We promise you that you’ve never seen an LCD with presentation 
skills like this. 

So contact your local authorized Sharp Industrial LCD Products 
Dealer for a demonstration or call (201) 529-8731. Fax (201) 529-9636, 


LCD PROJECTION SYSTEMS 


SHARP YISION 


tSIMULATED IMAGE. * MAY REQUIRE THIRD-PARTY INTERFACE. © 1991 SHARP ELECTRONICS 
CORPORATION, INDUSTRIAL LCD PRODUCTS, SHARP PLAZA, MAHWAH, NJ 07430-2135 
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FROM SHARP MINDS - 
COME SHARP PRODUCT 


Flood of Information: Look closely and you might see the 

hands and face swimming in this piece by Joseph Dellinger 
of Bossier City, Louisiana. It represents his artistic response to 
table flood of information. 
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Jazz on Break: Ed Ostermayer, a Houston-based 
uommmnustrator, used Lumenar*softwarete create this runner- 
in the Illustration category for a set of limited-edition, 


signed, and numbered posters. 


stage 


PORTFOLIO 


the Impressionism category. With 
“Mom,” artist Craig Caldwell ex- 
perimented with “freeing the im- 
age from the confines of the rectan- 
gular box.” He used Tips to “melt 
the edges” of a scanned watercolor 
(an artistic collaboration with his 
mother), and eat away parts of the 
middle of the image to get back to 
the “raw paper.” It’s a long way 
from “Hog.” 

So, too, are the Abstract entries 
featured here: “Flood of Informa- 
tion,’ winner in this category, cre- 
ated by Joseph Dellinger using 
Photoshop; and “Spikeflo,” Ab- 
stract runner-up by Steve Smith, 
who used Tips, Topas, and Rio. The 
images on these pages, seven of the 
22 winners in Truevision’s still im- 
age art competition, are but a 
small representation of the wide 
variety of styles being created by 
artists using electronic tools.— 
Barbara Robertson 


: : ie ey 
artist and software specialist at Robert Waxman’s 
dealer in Denver, Colorado, has been working with computer graphics since 1979 and 
exhibiting that work since 1983. He created “Spikeflo” with Rio “just for fun.” 


Sasitit oa 


Spikeflo: Steve Smith, Inc, a Truevision 
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First Men in the Moon: “I've seen too many spheres on plain 
backgrounds,” says artist Robert Beech, creator of “First Men in the Moon.” 
“This is my rebellion. It’s a not-very-plain sphere on a not-very-plain plane.” 
He created the image with Digital Arts modeling and painting software. 


ote 


Iron and Cloth: Artist Lourdes D. Gonzales of LVN 
Studio Compound in Quezon City, Cubao, 

the Philippines, created the winning entry 

in the Photo-realism category using 

Lumena and Crystal 3D software. 
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Accurate, Crisp Pictures, 


rom CGA To 1280 x 1024 


State-of-the-art video imaging technology and the 
world’s most advanced facilities enable JVC to 
produce the finest high-resolution color monitors. 
These monitors embody the fruits of our latest 
research — deflection yokes developed in-house, 
advanced scanning systems which accept input from 
almost any computer system, the ITC (Integrated 
Tube Component) high-precision production line 
adjustment system, and Dynamic Beam Focus — 
for a performance that’s perfect for any CAD/CAM, 
CAE or DTP application. 


For an improved working environment, there are 
models with CRTs engineered for lower emission 
levels which are achieved without any loss of image 
quality. 

Our commitment to the computer industry goes 
far beyond imaging peripherals. Long an innovator in 
audio and video, JVC applies experience it has 
acquired over several decades to produce advanced 
data storage peripherals, hard disk drives, CD-ROM 
drives, D-DAT drives and floppy disks. 


GD-H6120SFW GD-H6116SFW ~ GD-H4220US 
LOW RADIATION LOW RADIATION 
JVC INFORMATION PRODUCTS 
COMPANY OF AMERICA 
WESTERN SALES OFFICE: EASTERN SALES OFFICE: SOUTH CENTRAL SALES OFFICE: 


TEL: 408-988-7506 


TEL: 201-794-3900 


“Auto CAD images courtesy of Autodesk, Inc.” “Auto CAD™ & Autosolid are trademarks of Autodesk, Inc.” 


TEL: 214-869-9150 
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3D Stack-Up 


New tool strives to remove inaccuracy 
from the design assembly process 


By Arielle Emmett 


eometric dimensioning and 

tolerancing (GD&T) is a 

CAD/CAM designer’s tool, 
a concise engineering language 
made up of features, symbols, and 
tolerance values defining how a 
given part or subassembly should 
be gauged or checked to determine 
if features meet a designer’s func- 
tional specifications. 

As a science, GD&T is at least 
40 years old. Design engineers rec- 
ognize its value, but there are still 
some ambiguities in the GD&T 
standard that leave room for inter- 
pretation on how to make precise, 
unvarying measurements of parts. 


Moreover, engineers now realize 


Arielle Emmett is a freelance writer based in 
Hewitt, New Jersey. 


that related tolerancing tech- 
niques—notably, the analysis of 
how complex 3D assemblies of 
parts fit together—are at best 
clumsy and imprecise. The indus- 
try is searching for new integrated 
tools to solve these problems and to 
make design validation, gauging, 
inspection, and modifications of de- 
signs a much more reliable and ef- 
ficient task. 


A Key Alliance 

Luckily, the dimensioning and 
tolerancing effort may become eas- 
ier, thanks to the recent technol- 
ogy partnership of two companies, 
Valisys (Santa Clara, CA) and Ap- 
plied Computer Solutions (ACS; 
St. Clair Shores, MI), which make 
complementary and, depending on 
market perception, competing soft- 
ware products that handle toler- 


ancing and design validation 
chores. 

Together, the companies plan to 
create a state-of-the-art, 3D toler- 
ance stack-up system, the first 
product in the industry to perform 
true 3D analysis based on a rigor- 
ous definition of GD&T principles. 
The product will also be the first to 
perform the tolerancing studies di- 
rectly from three-dimensional 
CAD assemblies defined within a 
CAD database. 

Most impressively, the joint ef- 
fort has won the backing of five 
manufacturing heavyweights, all 
of whom are eager to have such a 
system. Under the cross-industry 
sponsorship scheme, the five com- 
panies—IBM, Eastman Kodak, 
General Dynamics, Ford Motor 
Company, and Chrysler Corpora- 
tion—will kick in $60,000 each in 


Improving quality: 3D stack-up analysis promises to make it easier fo predict how the tolerances of 
individual parts—such as the rotor, shaft, and housing of this assembly—affect design functionality. 


(Images courtesy of Valisys) 
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order to provide the working capi- 
tal needed to develop the new sys- 
tem. In addition, the companies 
serve as a user resource, giving in- 
put and serving as beta-test sites 
as the new product moves from 
prototype to final design with a 
1993 roll-out date. 

The new system, called Valisys/ 
VSA, basically will combine the 
best features of the current Valisys 
and ACS systems. Valisys, a four- 
year old subsidiary of FMC Corp., 
a diversified manufacturer, cur- 
rently offers a system that pro- 
vides a precise mathematical in- 
terpretation of the GD&T standard 
and uses a consistent set of syntax 
rules to accomplish parts checking, 
gauging, and inspection functions 
that were handled principally by 
manual methods or by isolated co- 
ordinate measuring machine pro- 
grams in past years. 

“The problem we’ve been ad- 
dressing is to inspect parts in a rig- 
orous manner,” explains Valisys 
president John Clancy. “That’s es- 
sentially what our product does. It 
begins with a 3D CAD model gen- 
erated by a program such as Catia. 
Then we record information about 
geometry and tolerances and carry 
that information through to the in- 
spection process to assure that’s 
what the designer intended.” 

Valisys, in short, acts like a so- 
phisticated CAD editor, checking 
drawings against prevailing ANSI 
Y14.5 and ISO R1101 standards 
for GD&T, and ensuring that engi- 
neers have used tolerancing specs 
correctly. 

For its part, ACS, which is also a 
young company, now produces spe- 
cialized software that tackles 3D 
assembly tolerance analysis— 
what engineers refer to as “the 3D 
stack-up problem.” 

Stack-up analysis is a mathe- 
matical technique used by engi- 
neers to predict how the combina- 
tion of individual tolerances across 
all parts in an assembly will affect 
the assembly’s overall functiona- 
lity, stability, and design. Up until 
now, engineers have been using 
limited, one-dimensional tolerance 
analysis software or manual tech- 
niques, which amount to adding up 
all of the individual part toler- 
ances that “stack-up” in a single 
direction (horizontally or vertical- 
ly) and then evaluating them to 
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see whether a combination of high 
or low tolerances could result in se- 
rious assembly defects. 

One-dimensional stack-up, how- 
ever, is recognized as imprecise 
and even dangerous in manufac- 
turing assemblies. True 3D analy- 
sis, except for experimental re- 
search at universities, has never 
been done successfully until ACS 
came along. 

Today, the company uses what it 
calls Variation Simulation Analy- 
sis (VSA), a combination of simu- 
lation techniques and statistical 
probability, to predict the types of 
dimensioning variation in 3D as- 
semblies and to pinpoint what the 
problems are before manufactur- 


and consumer electronics. 

“The new product will be differ- 
ent from the old one,” predicts 
ACS’s Craig. “Valisys, for exam- 
ple, will now have the ability to do 
true 3D assembly tolerance analy- 
sis. It will do the 3D stack-up the 
way VOSA is doing it now. On our 
end, our customer base will be able 
to develop a large portion of its as- 
sembly tolerance models graphi- 
cally, utilizing the GD&T symbolo- 
gy. It also will eliminate the need 
to use an IGES transfer.” 

Interestingly, says Craig, con- 
cern for tolerances has not always 
been that great. In fact, he says, 25 
or 30 years ago when an automo- 
bile on the assembly line didn’t 
meet specs, factory workers would 
simply bend doors to fit by using a 
rubber mallet and a two-by-four. 
Today, however, things have 


One-dimensional stack-up is recognized 
as imprecise and even dangerous in 
manufacturing assemblies. 


er’s tooling is actually committed. 

What the VSA product does, ex- 
plains Mark Craig, president of 
ACS, “is allow you to do an assem- 
bly build [a 3D variation simula- 
tion] from the GD&T and drawing 
information to see if it meets as- 
sembly build specifications. All 
Valisys did with respect to stack- 
up was to show whether two parts 
interfered with each other.” 

At the moment, however, each 
system taken individually falls 
short of being a perfect 3D toler- 
ance stack-up system. The ACS 3D 
tolerance analysis product is strict- 
ly a stand-alone PC product; it is 
not integrated with CAD data- 
bases. The only way a user can an- 
alyze GD&T math files is to re-key 
them in or transfer them via cum- 
bersome IGES file transfers. 

Valisys, on the other hand, 
while fully integrated with three 
major CAD systems— Unigraphics, 
Catia, and CADDS 4X—does not 
offer multiple-part, 3D assembly 
tolerance analysis. The two compa- 
nies are consequently joining 
forces to correct these deficits and 
to create a product that will appeal 
to broad industry segments, in- 
cluding aerospace, automotive, 


changed. American quality control 
procedures in manufacturing 
plants are working hard to play 
catch-up with the Japanese. 

On that score, the new Vali- 
sys/VSA stack-up system may 
help. For example, an engineer de- 
signing a car motor will now be 
able to look at several critical parts 
that have their own tolerances. 
“Each one of the parts will contrib- 
ute to the whole assembly,” says 
Chris Garcia, vice president for re- 
search and marketing at Valisys. 
“A critical assembly dimension, for 
example, is the width between the 
rotor and the housing. Every part 
in the assembly and every toler- 
ance contributes in some way to 
this width. If it’s too small, the ro- 
tor will crash into the housing. If 
it’s too large, the mechanical prop- 
erties of the motor (like the torque) 
will not be satisfactory. 

“Under the old system of doing 
things,” he says, “an engineer 
would try to figure out how each 
tolerance affected this width by 
drawing out—usually on mylar— 
in 2D overlays each part at various 
combinations of maximum and 
minimum tolerance conditions. 
Then these mylar overlays would 
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hen it comes to advanced monitor tech- 

nology, one name clearly stands above all 
the others. Mitsubishi® 

Sophisticated CAD/CAM/CAE applications 
require the unmatched performance and reliability 
standards that only Mitsubishi high resolution color 
monitors can provide. With the HL6915, Mitsubishi 
Electronics has designed a full-featured, 20” monitor 
that is recognized as the best in the business. The 
microprocessor-based, auto-scanning HL6915 is 
truly a new benchmark in quality 
and engineering accomplishment. 
Ideally suited for all critical 

design applications requiring up to 
1280 x 1024 non-interlaced resolu- 
tion and VGA™ pass-through 
capabilities, the HL6915 
displays your technical 
imagery with exceptional 
convergence, high bright- 
ness and accurate geometry. 
Advanced features include 
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Status Symbol For The Image Conscious. 


Dynamic Beam Forming (DBF) and an Extended 
Field In-Line Gun for sharp pixel delineation over 
the entire CRT face and offers as an option, the 
finest non-glare, high contrast bonded panel CRT 
treatment available anywhere. 


Both the HL6915 and FL6615 Precision 
(the smaller 16” model) enable you High Resolution 
to capture your creativity in vivid g ; 
color and remarkable detail. Color Monitors 


Manufactured using only the 
finest materials and components available, 
Mitsubishi is the proven leader in monitor quality, 
performance and value. 

Call or write Mitsubishi Electronics today and 
we'll show you how our high resolution monitors 
can dramatically improve your image. For more 
information on Mitsubishi’s comprehensive monitor 


product line, call 1-800-843-2515. 


MITSUBISHI 


Mitsubishi Electronics America, Inc., Information Systems Division, 5757 Plaza Drive, Cypress, CA 90630 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5G1 


© 1991 Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. 
VGA is a trademark of International Business Machines Corp. Actual unretouched screen images produced from 
the following companies (trademarked software package name follows company name): Autodesk, Inc. (AutoCAD—Release 11.) 
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be eye-balled to see if an interfer- 
ence or insufficient width would 
occur. 

“The process was vary laborious, 
prone to serious miscalculation, 
and seldom done correctly,” Garcia 
continues. But with the new Vali- 
sys/VSA product, “The user identi- 
fies the critical assembly dimen- 
sions he is concerned with (like the 
width between the rotor and hous- 
ing). He identifies the GD&T and 
plus/minus tolerance on each part 
that should be considered in the 
analysis, and then Valisys/VSA 
will automatically build the inter- 
relationships of the model for each 
feature on the part.” 

By simulating all possible com- 
binations of tolerances on each fea- 
ture, the system will report on the 
interrelationships with other fea- 
tures. The product will identify the 
percent contributions that each 
feature and its tolerances makes 
on the assembly dimensions of in- 
terest. This, finally, allows the en- 
gineer to quickly see what the crit- 
ical and important features are on 
the part—and how to adjust toler- 
ances accordingly. 

At present, the link between the 
current Valisys and VSA products 
is tenuous at best. Once the prod- 
ucts are integrated, however, users 
won't have to enter data twice; the 
analysis will stay coordinated with 
the design effort, and the single 
database will be accessible 
throughout the organization. 

For all the excitement over the 
implications this system has for 
manufacturers, users and industry 
experts acknowledge it may take 
time before the impact on the man- 
ufacturing community is felt in 
any significant way. 

“A lot of times, new technology 
comes to market and has lots of po- 
tential, but it takes a long time for 
people to figure out what to do 
with it,” notes Peter Marks, man- 
aging director of Design Insight 
(Los Gatos, CA), a CAD/CAM ap- 
plications consulting firm. 

Marks also points out that most 
high-end CAD systems do have 
some facility for entering geomet- 
ric dimensions and tolerances. 
However, he says, most of these 
systems don’t have any analysis 
functions or coordinate measuring 
machine (CMM) programming 
functions tied to them. 
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CAD/CAM 


Meanwhile, those CMM manu- 
facturers that sell their own soft- 
ware (to drive the CMMs) have al- 
ready balked at Valisys staking its 
own claim to a GD&T gauging and 
inspection standard. According to 
Anthony J. Griggs, manager of 
software development at Brown & 
Sharp Manufacturing Company 
Measuring Systems Division, a 
major producer of CMM software, 
Valisys may indeed encounter stiff 
industry resistance when it tries to 
make its standard an industry de 
facto standard. 

“Valisys has had to make a spe- 
cific interpretation of ANSI stan- 
dard Y14.5 for GD&T in order to 
achieve its inspection and gauging 


may ultimately solve. Lou Piper, a 
chief engineer at General Dynam- 
ics Data Systems Division, says 
the combination of the two prod- 
ucts gets him “two-thirds of the 
way” to the kind of integrated so- 
lution he is looking for. 

“Both Valisys and VSA require 
an absolute comprehension and 
appropriate use of GD&T,” says 
Piper. “Valisys is the validation 
tool while VSA is a simulation pre- 
diction tool, and that’s two thirds 
of the pie.” But Piper says he’s still 
looking for a completely integrated 
statistical process control element. 

“Statistical process control [spec- 
ifies] what the factory can build 
day in and day out, not just on a 
one-time measurement basis,” he 
says. “We have to guarantee that 
our measurements aren’t one-time 
measurements, and that [real proc- 


lt may take time before fhe impact of the 
new 3D stack-up fool on the manufacturing 
community is felt in any significant way. 


capabilities,” he says. “But Y14.5 
is not a gauging standard or a 
drafting standard. GD&T tells you 
how parts should fit together, but 
it doesn’t tell you how to measure 
the parts to show how they fit to- 
gether ...So what Valisys has done 
is interpret ANSI Y14.5 and said, 
‘This is a common interpretation.’ 
But that’s their interpretation.” 
Griggs asserts there are incom- 
patibilities in Y14.5 that may 
make it difficult to interpret into 
stack-up analysis, and he is not 
sure that the industry will end up 
falling in line. 

“As you might imagine, every 
CMM company in the world wants 
their standard to be the right stan- 
dard; there’s a tremendous amount 
of politics on what the standard 
will be,” acknowledges ACS’s 
Mark Craig. “ANSI has a subcom- 
mittee to look into this matter. 
Every CMM manufacturing com- 
pany has its own way of checking 
against the GD&T note,” and there 
is not likely to be a settled stan- 
dard for years to come. 

One thing is clear, however: En- 
gineers in large manufacturing 
companies are eager for solutions 
to the problems Valisys and ACS 


ess control] information can be 
flowed back to both of the other 
[software] tools” to ensure the 
right assembly fit. Unfortunately, 
he adds, vendors of many common 
statistical process control products 
are not yet talking to Valisys or 
ACS. Shop floor data collection 
tools such as DataMyte, which are 
used across GD, need to be inte- 
grated in a seamless manner with 
Valisys and VSA, he says. 

Still, Piper envisions a day when 
there will be a system in which sta- 
tistical process data is integrated 
with the two products in a CAD sys- 
tem tied into an engineering data- 
base. 

“The caveat, though, is that 
none of this stuff will work without 
appropriate changes in organiza- 
tional structure,” he says. Even 
the most integrated automation 
tools will not substitute for work 
teams operating closely to achieve 
quality products. “We need to 
bring these teams together, to make 
them more closely integrated,” Pip- 
er concludes, adding that simply 
spending money on technology solu- 
tions alone will not solve the quality 
assurance and product-to-market 
time problem. CGW 
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Mitsubish! 


Now compatible with 
Silicon Graphics® workstations 
using third party software. 


Mitsubishi Color Thermal Printers 
Make Your Sun Shine Brighter. 


\ \ ich Mitsubishi® color printers, your Sun 
SPARCstation™ has never looked better. 


Bright and bold, advanced resolution 
graphic output is ideal for a variety of 
color imaging applications. Choose 
from a range of performance characteris- 


Color Hardcopy 
From Mitsubishi tics within Mitsubishi’s full line of color 
——_—_—__—_——_ printer models, each designed for 
maximum reliability and value. 

With the introduction of NeWSprint™ software, 
Mitsubishi’s printers can be attached to a single Sun 
SPARCstation to produce PostScript™ compatible 
output or from any computer on the network via a 
SPARC server.™ The result: color printing is now fast, 
easy and more cost-effective because it eliminates the 
need for an expensive, dedicated hardware rasterizer 
laden with memory. Instead, it utilizes the SPARC’s 
superior CPU for processing. 

Mitsubishi’s quality begiris with the G370-10 and 
650-10 color thermal transfer printers. These high- 
resolution printers deliver 300 DPI output on cut 
sheet paper or transparency film in sizes from letter 


High Quality 


to tabloid (G650-10 only). The S340-10 thermal 
transfer sublimation printer offers near photographic 
quality with dazzling colors and prints on letter and 
legal size cut sheet paper. 

All Mitsubishi printers are compact, reliable 
and easy to use for color-critical workstation 
applications including electronic pre-press, 
desktop publishing, presentation graphics, 
CAD/CAM/CAE, multimedia, 
medical imaging and geoscience. ~~ — 

Call or write Mitsubishi today aes 
and we'll show you how our 
high quality color printets can 
make your Sun shine brighter. 
For referral to the nearest | 
authorized Mitsubishi Electronics 
sales representative, call 1-800-843-2515. 


o’e MITSUBISHI 


INFORMATION SYSTEMS DIVISION 


Mitsubishi Electronics America, Inc., Information Systems Division, 5757 Plaza Drive, Cypress, CA 90630 
Mitsubishi Electric Sales Canada, Inc., 8885 Woodbine Avenue, Markham, Ontario L3R 5G1 


© 199] Mitsubishi Electronics America, Inc. Mitsubishi is a registered trademark of Mitsubishi Electric Corp., Tokyo. Silicon Graphics is a registered trademark of Silicon Graphics, Inc. Sun Microsystems and the 
Sun logo are registered trademarks and NeWSprint is a trademark of Sun Microsystems, Inc. SPARC is a registered trademark and SPARCstation and SPARCserver are trademarks of SPARC International, Inc. 
PostScript is a trademark of Adobe Systems, Inc. Actual unretouched printed images produced from the following companies (trademarked software package name follows company name): Computer Support Corp. (Arts 
& Letters); Zenographics (Mirage); Centera Technologies, Inc. (GRAFkit); Sun Microsystems (NeWSprint). Operational note: Printers must run with Sun SPARCstation or SPARCserver with OS version 4.1; S-Bus 
Centronics® parallel adapter card and NeWSprint software required and is available from Sun Microsystems; device driver available from Mitsubishi Electronics. 
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A Powerful At Graphtec Precision Image, we've developed a unique new electrostatic plotting 
Shared system to serve the multiple tasks of a user network. “Power Plotters,” with 
Resource exclusive Auto Configuration, accept a wide variety of plotter protocols and 


CGI and CalComp 906/907. They fit easily and chic into any system 3 
networked file servers, workstations or computer peripherals. 


Easy, Automated “Power Plotters” have many features to simplify operation. For example, —|\\™ 
Operation a builtin self-cleaning system to minimize operator maintenance chores. And \\ gti cus 
automated cut-sheet loading/unloading that allows immediate retrieval of plots ae : \ci hg 
no interruption of plotter throughput—a definite plus in multi-user environments. = _ 


Powerful “Power Plotters” deliver connectivity fo your computer system with 

Connectivity Ethernet, DECnet, parallel and serial interfaces. Significantly, multiple interfaces can 

and Accuracy —_be included in the same plotter, facilitating a variety of input sources. Also, software 
drivers are available for all popular applications. “Power Plotters” provide 
the power to achieve the most accurate output with 0.05% accuracy, leading 
industry standards for electrostatic plotters by a factor of two. 


If you're experiencing limitations in your present plotting capability, you need ““Power Plotting.” Cal 
or write Graphtec Precision Image for a “Power Plotting’’ demonstration. 


Serving major corporations and users in 24 countries of the world . . . 
U.S.A. (Outside California) Call Toll Free 1-800-338-3377 


GRAPHTEC 


GRAPHTEC PRECISION IMAGE CORP. 
501 CHESAPEAKE DRIVE - REDWOOD CITY, CA 94063 
415-366-8900 » FAX 415-366-2149 


Plotter Technology That's Precisely Different. 
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Complex Imagery 


Image processing Is moving beyond 
the bounds of Its traditional definition 


By Gregory MacNicol 


ate in the day, a lone soldier 

stands in a sand dune next to 

his carefully camouflaged as- 
sault vehicle and lights a cigarette. 
It does not occur to him that his ac- 
tivity is producing information— 
that he is being minutely observed 
from an outpost 120 miles away. As 
he tugs away at his cigarette, a top- 
secret spy satellite makes its usual 
pass overhead and takes in detail 
down to the centimeter. 

On this particular pass—just be- 
fore sunset—the unobtrusive elec- 
tronic observer scans shadow pat- 
terns which, when processed later, 
will clearly pinpoint the end of this 
particular vehicle’s progress in the 
assault. Indeed, the electronic snap- 
shots will provide all the informa- 
tion required to create a three-di- 
mensional map of the terrain sur- 
rounding the insurgent’s hidden 
outpost. Those possessing this rari- 
fied and secretive data will make 
good use of the resulting pictures. 

Later, another silent orbiting ob- 
server will make its own pass over 
the same region and capture infra- 
red details from the faint light of 
the soldier’s casual cigarette. The 
spectral signature will be checked 
automatically to make sure that it 
does not match that of a just-re- 
leased enemy missile. 


While this scenario sounds like a 
scene out of a science-fiction novel, 
the technology depicted is in actual 


Contributing editor Gregory MacNicol is a 
computer graphics consultant based in San- 
ta Cruz, California. 
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use every day. Satellite reconnais- 
sance and information gathering is 
now a routine aspect of global life. 
Still, the technology is amazing. 
And though many of us often refer 
to the whole image analysis capa- 
bility as “image processing,” the 
rapid pace of advancements in the 
field may finally be obsoleting the 
term itself. 

It used to be so simple. Ten years 
ago, before the advent of high- 
powered, low-cost computers, im- 
age processing was a labor-inten- 
sive process requiring extensive 
intervening human intelligence to 
accomplish the “processing” of an 
image. Remotely sensed photo- 
graphic data was transmitted from 


satellites and converted photo- 
graphically into large, high-resolu- 
tion images. Specialized ground- 
based companies then manually 
converted the stream of data into 
positionally correct, color-corrected 
photographs. 

To accomplish this task, these 
companies managed sizable pay- 
rolls, as the work required a great 
deal of skilled human interven- 
tion. Data points needed to be cor- 
rectly positioned relative to known 
geographical landmarks, and so- 
called photo-interpreters per- 
formed their “black art” analysis 
to translate the data into readable 
map details. 

Eventually, much of this work 


Multiple data types: The database used to create this 3D map of 
terrain near Los Angeles contained digital terrain elevation data and a 
multi-soectral image of the terrain. The clouds were matted behind 
the mountain to add realism. 
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Data courtesy fe) Jet 


was computerized. But until fairly 
recently, even computerized image 
processing was a fairly straightfor- 
ward procedure that basically in- 
volved taking, say, photographic 
data and performing singular im- 
age enhancement techniques on it. 
These techniques included things 
such as histograms, averaging, 
edge enhancements, feature ex- 
traction, and pattern recognition. 
Today, image processing fea- 
tures more automated intelligence 
and makes use of a much wider va- 
riety of source data, including in- 
frared, multi-spectral, CAD, and 
extrapolated data. This raw data is 
refined and mathematically ma- 
nipulated to produce different cate- 
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chemistry, meteorology, physics, 
and mathematics continue to qui- 
etly advance the edge of image pro- 
cessing technology. In addition, 
key components of image process- 
ing such as highly sensitive, nar- 
row-spectrum, large-array sensor 
developments have opened up new 
vistas of opportunity for image pro- 
cessing. Add to this the growing 
availability of low-cost, yet, highly 
sensitive sensors for industrial ap- 
plications, and you have the recipe 
for the formation of whole new 
meta-technologies. 
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Vision with intelligence: Using KBVision software from Amerinex 
Artificial Intelligence, DARPA and the University of Massachusetts are 
striving to create armed robots that not only “see” but “understand” 


what they see. 


gories of information suited to par- 
ticular goals. 

This data can be used to auto- 
matically generate drawings of po- 
tential roadbeds, to determine the 
extent of recent earthquake shifts, 
to create composite maps of infor- 
mation gathered from diverse 
sources, and, as demonstrated in 
the opening scenario, to generate 
synthetic 3D maps or compare the 
spectral signature of a cigarette 
with that of a missile. And all of 
this capability is available via the 
relatively narrow field of remote 
sensing. 

Indeed, parallel technologies in 
adjacent engineering fields such as 
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In fact, the whole rationale of 
the field is in a state of flux. To a 
large extent, the shift is a result 
not only of new sensing technol- 
ogies but also the proliferation of 
low-cost, powerful computers, in- 
novative image processing circuit 
boards, and specialized software. 

Image processing used to be a re- 
markably narrow and secretive 
field because the software and 
techniques used were application- 
specific and proprietary. Yet re- 
cently, specialized modular image 
processing software has hit the 
market. Packages such as those 
from Media Cybernetics (Silver 
Spring, MD) and Amerinex Artifi- 


cial Intelligence (Amherst, MA) 
have made advanced mathemati- 
cal routines immediately accessi- 
ble to programmers unskilled in 
advanced mathematics. 

All these changes in image pro- 
cessing are not only resulting in 
higher-quality images but have 
given rise to an amazing array of 
narrow applications. These appli- 
cations not only advance but serve 
to cloud the once narrow definition 
of the term “image processing.” 

Some examples of these diverse 
applications follow: 


e Marine biologist Rob Farb is 
combining off-the-shelf, PC-based 
video boards and image processing 
software to create high-quality im- 
ages of the USS Monitor, a famous 
ironclad US warship, which sunk 
during a storm in the Civil War. 

@ Lucasfilm’s special effects divi- 
sion, Industrial Light & Magic, 
has developed specialized image 
processing techniques to remove 
unwanted scratches and power 
lines in original film footage. 

ein order to determine what’s 
happening in Soviet aerospace fac- 
tories, US spy planes fly over Sovi- 
et smokestacks in order to deter- 
mine the composition of the alloys 
being used in the fabrication pro- 
cesses. These planes are fitted with 
multispectral sensors, which pro- 
duce data that is combined to form 
graphical images that show the 
spectrums of the particular metals 
in use. 

e LTV Missiles and Electronics 
Group (Dallas) combines seven 
videos into one fisheye image in or- 
der to create a flight simulation 
application. Although the original 
images are round, due to the effect 
of a radically wide-angled lens, the 
goal is to combine all of the images 
into one seamless image. To do 
that, the images must first be geo- 
metrically corrected so that they 
will fit together. Next, the compos- 
ite of the seven images must be re- 
displayed (stretched, scaled, rotat- 
ed, and translated) according to a 
pilot’s relative position—in real 
time. As a result of all this digital 
massage, LT'V’s terrain-based pho- 
to-simulator allows pilots to “fly” 
anywhere in their visual database. 
e With the help of multi-spectral 
data from the Atlantis space shut- 
tle, NASA’s Dr. Tom Sever discov- 
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Scan it. Accurately scan a typical E-size Store 1t. Hold and manage thousands of 
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ers the remains of ancient civiliza- 
tions buried beneath the sand 
dunes of the Sahara desert. Like- 
wise, the National Geographic So- 
ciety uses infrared imaging to ex- 
amine scanned oceanographic data 
for underwater archaeological ru- 
ins. 


The list of these unusual and 
highly specialized applications in 
advanced image processing goes 
on. But what they help illustrate is 
that the term “image processing” 
is something of a misnomer. No 
longer does it strictly refer to the 
processing of data whose origin lies 
in the visual field. Today’s data 
also originates from atmospheric 


has a time-of-appearance effect 
that astronomers have learned to 
take into account. Researchers 
who understand this effect are al- 
ready starting to incorporate fluid 
dynamics techniques into imaging 
software to correct distorting at- 
mospheric effects while mapping 
the extent of toxic spills. 

As might be expected, some of 
the most impressive developments 
in image processing are taking 
place in the military arena. How- 
ever, the military and their closely 
associated companies are also no- 


Creer © 


Volume visualization is a 3D image processing technique that 
creates volumetric images from CT slices. Using this technique, 
engineers easily can spot, for example, an obstruction blocking the 
air passages (shown in blue) of a turbine blade. 


sampling, chemical reactions, sta- 
tistical likelihoods, and empirical 
sources. In fact, some experts con- 
sider image processing to be a sub- 
set of digital signal processing— 
the signal just happens to be based 
on information about light. Tech- 
nicians can now take a surprising 
array of data, be it voice, seismic, 
handwriting, radar beams, or 
whatever, and apply image pro- 
cessing techniques to create sur- 
prising and eminently useful infor- 
mation. 

And it all promises to get even 
more interesting as users from di- 
verse technologies take advantage 
of the fact that data has multiple 
dimensions. Light, for example, 
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tably reticent about divulging spe- 
cifics about this rapidly changing 
arena. While no company or agen- 
cy would openly talk about their 
particular applications, it is clear 
from their vast array of AI tools, 
incredibly sensitive sensor arrays, 
and parallel computing architec- 
ture, that the next war will be “in- 
telligent.” 

DARPA (Defense Advanced Re- 
search Project Agency), for exam- 
ple, is working with the University 
of Massachusetts to create “auton- 
omous vehicles.” These are armed, 
robot-like vehicles that not only 
“see” but make determinations 
about what they see. 

One company catering to the 


needs of the US government’s se- 
cret agencies, such as the CIA and 
the National Security Agency, is 
Vicom (Milpitas, CA). Ownership 
of the Pixar Image Computers and 
Pixar’s image processing technol- 
ogy provides them with a clear 
edge on competitive systems. The 
Pixar technology includes all nec- 
essary hardware and software for 
advanced image processing, 3D 
volumetric reconstruction, and 3D 
rendering for diverse applications. 

Vicom’s Pixar technology also 
provides them with the ability to 
create volumetric models from 
medical data, for example. The im- 
ages and animations of CT scans 
are stunning—they look like semi- 
transparent bodies seen in text- 
books. The bones are white, and 
flesh looks like flesh. It’s shown in 
fine detail, and the whole view can 
be rotated in real time. These ani- 
mated reconstructions of medical 
data are invaluable for surgeons 
and other medical specialists. 

Another common image process- 
ing application, which debuted in 
the mid-1980s, has recently 
evolved into an industry of its own. 
Image perspective transformation 
(IPT) is the process of creating life- 
like 3D rendered models of a ter- 
rain. Besides the obvious flight 
simulation and military applica- 
tions for such models, Hollywood 
has turned to IPT to create, for ex- 
ample, the spectacular 3D fly-by 
for the film LA-The Movie. 


More intelligence 

Here’s how it works. First, 2D 
image data is processed. It is cor- 
rected for the camera’s observation 
angle and height, registered with 
multiple data sets, and then cor- 
rected for temporal, geometric, 
photometric distortions and other 
potentially distorting factors. 
From this corrected 2D map data, 
3D elevation information (assum- 
ing that it is not readily available) 
can be extracted by means of ste- 
reo imaging or via analysis of 
shadow details. Finally, the 2D im- 
age can be draped over the 3D 
model, allowing for a view from 
any selected angle. 

While it’s been possible to create 
such 3D terrain models for a few 
years now, new levels of automat- 
ed intelligence have been added to 
the process. Models used to be 
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slightly incorrect. Rivers, for ex- 
ample, would occasionally appear 
to be going uphill due to inaccura- 
cies in the 2D-to-3D mapping reg- 
istration. But now, programs have 
the ability to assess and correct 
these types of problems. They can 
spot missing data points or correct 
inaccurate data points. 

With today’s technology, says 
Lee Nelson, president of Electro- 
Optical Technologies (Falls 
Church, VA), a consulting compa- 
ny that specializes in IPT technol- 
ogy, users can create a “strikingly 
realistic vista with user-selected 
field-of-view, elevation, and per- 
spective of a site never before seen 
or visited by any human being.” 


Combining Data 

Even as users are improving 
their ability to handle a wide 
range of data sources, they are also 
improving their ability to combine 
data from diverse sources into one 
image or animation. One way they 
are doing this is by “stacking” data 
from multiple spectra, such as 
from infrared to visible light, and 
combining them into a single en- 


hanced image. And yet if a viewer 
so chooses, he or she can sweep 
back and forth from one spectrum 
to another in real time. 

Viewing a multispectral image 
is similar to viewing a mono- 
chrome image upon which you 
then overlay successive washes of 
color superimposed one over the 
other—first red then blue then yel- 
low—in a manner analogous to a 
color separation. You then have 
the option of viewing the image as 
a multispectral image or viewing 
only one color band at a time. 

Meteorologists use this tech- 
nique when examining images. 
They often will rapidly switch be- 
tween infrared cloud spectra and 
visible light images in order to 
spot differences in cloud density. 

Furthermore, the visual data so 
produced can induce secondary 
data, allowing forecasters to pre- 
dict events such as the projection 
of rain developments over a given 
region. The likelihood of rain as 


the result of thick clouds approach- 
ing a mountain range is something 
that the computer can easily pre- 
dict and display. As Mar Labovitz 
of The Analytic Sciences Corp. 
(Reading, MA) puts it, “Computa- 
tion used to be done on a per-pixel 
basis, but processing is now taking 
advantage of reasoning capabili- 
ties that can make use of things 
such as temporal or spatial infor- 
mation.” 

For information gathering and 
processing purposes, the underly- 
ing key to recent image processing 
innovations is to utilize all avail- 
able data and, using the most suit- 
able technology, transform the in- 
formation into its most effective 
and understandable form. 

But regardless of the purpose, 
image processing is a term that is 
losing its original meaning as it is 
stretched to encompass so many di- 
vergent technological disciplines 
and include data derived from ever 
larger parts of the electromagnetic 
spectrum as well as artificially cre- 
ated sources. Maybe it’s time for a 


new name. Anyone have a sugges- 
tion? CGW 
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Kodak thermal dye transfer printers 
turn what was in your mind’s eye into 
exceptional color prints and overheads. 
Beyond what was on the screen, 
beyond what you thought possible. 


At last, there are brilliant continuous 
tone color prints from digital sources 

that realize, on Kodak Ektatherm media, 
what you've only seen in your mind’s 
eye. The Kodak XL7700 digital contin- 
uous tone printer, with 2048x2048 pixel 
resolution, produces 812x11" and 11x11" 
color and black-and-white prints with 
more information than a full-screen 
24-bit CRT! Overhead transparencies 
that make audiences sit up and take 
notice. Prints with quality and reality 
you won't believe until you see one 

for yourself. MacUser magazine saw it 
and thought it deserved an “Eddy”! 

Or, for 4x5.2" color and black- 
and-white prints from digital and video 
sources, see the Kodak $V6510 color 
video printer. For details, and the name 
of a reseller or service bureau near you, 
call 1 800 445-6325, Ext.1OW.Jn Canada, 
call 1 800 465-6325, Ext.35505. 


SEE WHAT 
YOU THINK. 


Kodak thermal dye transfer print rs 
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Chameleon Real-Time True Color Frame 
Grabber for Univision Display Controllers 


NTSC, PAL, S-VHS, RGB, RS-170 and CCIR Video Input and Output 
Available for PC/AT, VME, and RISC System6000 


Allows Real-Time True Color Video Window on Univision high 
resolution displays 


Piranha Image Processing Software (PIPS) library provides software 
Support in C and Pascal 


Interfaces to all Univision Piranha Series display controllers through 
high speed, industry standard VSB bus 
w 


Multiple camera support 


617) 221-6700 


... the vision of the future 


& e® ® 
UNIVISION. Three Burlington Woods, Burlington, MA 01803 FAX (617) 221-6777 
technologies, inc. 


All other products and brand names are trademarks of their respective owners. 
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Presenting Hs<llywood. Its where 


your idea can become a star. 


Some 
presentation 
packages don’t 
take your ideas 
very far. And 
even if they 

™ do, chances 
are pretty good it won't be exactly 
where you want to go. 


PRESENTATIONS 
MADE SIMPLE. 


But now theres Hollywood* 
A whole different kind of presen- 
tation tool that makes it easy for 
anybody to create complete pre- 
sentations with real star quality. 
The steps are quick, simple—even 


Windows is a trademark of Microsoft Corporation ©1991 IBM Corp. 
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IBM is a registered trademark and Hollywood is a trademark of International Business Machines Corporation. 


fun. First, Hollywood has an 
integrated outliner to help 
you organize your thoughts. 
Next, you select a 
look from a 
variety of 
exciting 
templates 
designed by 
professional 
graphic artists. 
Then Hollywood 

gives you an over- 

view feature and lets you 

view and edit your entire presen- 
tation as a whole, not just page by 
page, so even sweeping changes 


aren t a big deal. And finally, you 


can produce your award-winning 
output in any combination of 
slides, overheads or hard copy. Or 
for some real show biz, present it 
in a lively screen-show format. 
Hollywood runs in the 
Windows” 3.0 environment 
and gives you a support- 
ing cast of fully scalable 
fonts, dynamic special 
effects, a comprehensive 
spellchecker and more. And 
because its compatible 
with most popular 
graphics and spread- 
sheet software, 
importing and chang- 
ing data is easy, too. 


Take the first step. Try Hollywood 
and give your ideas the big break 
they deserve. 


® 


Desktop Software 


-«f| 
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Reading Minds 


A medical researcher uses a new imaging device 
To see the brain from a unique perspective 


By Diana Phillios Mahoney 


r. Christopher Gallen, a 

psychiatrist and neurolo- 

gist with a Ph.D. in bio- 
chemistry, is gaining a new perspec- 
tive on the human brain that may 
lead to a better understanding and 
treatment of brain impairments. 
The senior associate scientist at The 
Research Institute of Scripps Clinic 
in La Jolla, Calif., is researching the 
clinical utility of an imaging tech- 
nology called magnetic source imag- 
ing, or magnetoencephalography. 

Magnetic source imaging (MSI) 
is a non-invasive technique that 
visualizes the function, rather 
than the structure, of the brain, 
heart, and neuromuscular sys- 
tems. It relies on the use of a ma- 
chine called a biomagnetometer, 
which detects changes in the mi- 
nute magnetic fields that are associ- 
ated with nerve activity in the 
body. The biomagnetic information 
is converted into electrical signals, 
which are then amplified, filtered, 
processed, and mapped in three di- 
mensions on a computer screen. At 
Scripps, the researchers are using 
a Magnes 37-channel biomagnetom- 
eter developed by Biomagnetic 
Technologies (San Diego). 

Dr. Gallen’s research focuses on 
the use of MSI technology in as- 
sessing brain function. Specifical- 
ly, he is looking at the neuro-elec- 
trical changes that are the result 
of brain tumors, strokes, ischemic 
attacks (warning episodes of 
stroke), and epilepsy. According to 


Diana Phillips Mahoney is an associate editor 
of Computer Graphics World 
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Gallen, future research areas may 
include multiple sclerosis, HIV de- 
mentia, and schizophrenia. 

The traditional method of meas- 
uring brain function is electroen- 
cephalography (EEG), which re- 
cords the electric currents generated 
in the brain using electrodes that 
are attached to the patient’s head. 
Although EEG provides outstand- 
ing temporal resolution—“It can tell 
apart two events even if theyre only 
separated by one thousandth of a 
second,” according to Dr. Gallen— 
the spatial resolution is poor, be- 
cause the electric field becomes dis- 
torted when passing through the 
layers of tissue and bone. The mag- 


netic field, however, passes through 
tissue and bone undistorted. 

Various nuclear medicine tech- 
niques are also being tapped for 
functional imaging of the brain. 
Positron emission tomography 
(PET) and single photon emission 
computed tomography (SPECT) 
yield images of the brain by tracing 
the path of radioisotopes or radio- 
pharmaceutical agents using a 
gamma camera, computer, and dis- 
play terminal. While these methods 
provide excellent spatial resolution, 
their temporal resolution is limited, 
making them inappropriate gauges 
of certain brain activity. 

Magnetic source imaging pro- 


Superimposing biomagnetic data onto an MRI scan provides 
doctors with both energy flow information and structural 


landmarks. 
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Not to worry. Autographix makes jug- 
gling easy. We tie it all together with 486- 
based workstations for graphic design and 
enhancement. Direct imaging systems for a 
single, integrated solution across DOS, 
Mac, and Windows environments. And 
output devices to meet any volume or 
media requirement. 

Just as important, you can count on a 
world-class support organization to keep your 


If you make your living making slides and 
other presentation visuals, your day can quickly 
turn into a juggling act. 

Some people hand you a stack of scribbles: 
“The numbers are all there, just turn ’em into 
graphics.” 

Some people give you a floppy from their 
Mac or PC: “I pulled some notes together, just { 
give ’em some polish.” 

To make things a little more interesting, some 
people want to send graphics files by network or systems up and running. No dropping the 
modem: “The work’s all done, just shoot ‘em.” ball in the eleventh hour. 

And while one person wants 35mm slides, =f You see, at Autographix, we know that 
the other wants color overheads. One needs SSN "4 Z—— our success in the marketplace depends on 
handouts, the other needs thumbnails for speaker ===>" ~ your success in the workplace. It’s a simple 
support. Someone else wants posters. Or color prints. philosophy, but one that has made Autographix #1 in 


Or 4x5s. presentation graphics systems. 
Of course, presenters do have one thing in So, no matter what your clients toss your way, 
common: “I gotta have these ASAP.” Autographix helps you look like a star performer. 


\ 


AUTCGRAPHIX 


In Partnership with the Graphics Professional 
fos See oe 9 
Autographix Inc. 63 Third Avenue, Burlington, Massachusetts 01803 617-272-9000 
Aldus is a registered trademark of Aldus Corporation. Corel is a registered trademark of Corel Systems Corporation. Harvard Graphics is a registered trademark 
of Software Publishing Corporation. PowerPoint is a registered trademark of Microsoft Corporation. 
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vides temporal resolution compa- 
rable with EEG and spatial resolu- 
tion that is “in the ballpark” with 
the nuclear medicine techniques, 
says Gallen. Also, unlike PET and 
SPECT, MSI is non-invasive. 
According to Gallen, MSI adds a 
new, necessary dimension to the 
existing structural imaging tech- 
niques. “In the last 15 years, neu- 
rosurgery and neurology have 
been revolutionized by the onset of 


EPILEPSY 


INTERICTAL SPIKE LOCALIZATION 


Magnetic source imaging (MSI) allows doctors to 
localize the source of epileptic spikes— 
information that is not attainable via MII scanning. 


CT and MRI, enabling us to detect 
things like tumors, blood vessel ab- 
normalities, completed strokes, 
and areas of hemorrhage—things 
that result in physical changes to 
the brain.” He adds, however, that, 
“It’s also true that the majority of 
disorders that I see as a neurolo- 
gist, and virtually all that I see as 
a psychiatrist, leave little or no di- 
agnostic mark on CT or MRI 
scans.” He explains that, in neurol- 
ogy, many epileptics will have nor- 
mal-looking MRI scans, as will 
most people with migraine head- 
aches and subtle head injuries. In 
psychiatry, most of the patients 
who are schizophrenic, manic de- 
pressive, and suicidal will also 
have scans that look okay. 

Magnetic source imaging can be 
particularly useful in conjunction 
with CT or MRI information. “For 
example, [from an MRI scan] you 
can make a reasonably good esti- 
mate as to where the motor area of 
the brain is, and a fair estimate as 
to where the language areas are,” 
says Gallen. “But when the anato- 
my is distorted by the presence of a 
tumor or cyst, or some other space- 
occupying lesion, it becomes much 
more difficult to identify where 
these critical structures are.” 

With an MSI scan overlying an 
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MRI scan, however, neurosurgeons 
can better delineate, before sur- 
gery, the different functional areas 
of the brain. Traditionally, neuro- 
surgeons have checked for these 
critical areas intraoperatively by at- 
taching electrodes to the patient’s 
head and using various stimula- 
tions to identify the 
regions—a process 
which lengthens the 
surgery and increases 
both the risks and 
costs. 

Acute strokes are 
also providing a prov- 
ing ground for MSI 
research. According to 
Gallen, the first five 
or six hours following 
a stroke are critical, 
in that some sort of 
pharmacologic inter- 
vention during that 
time might save some 
of the damaged brain tissue. Unfor- 
tunately, neither MRI nor CT scans 
will reflect an abnormality until 
about 18 hours after the event. Be- 
cause MSI reflects abnormalities in 
electricity, “We can image brain 
function to detect stroke immediate- 
ly after it occurs, localize where it is, 
and estimate how much of the brain 
is involved,” says Gallen. 


Gallen also studies people who 
have already had a stroke to get a 
better sense of what the aberrant 
electromagnetic signals characteris- 
tic of stroke look like. This is impor- 
tant because the researchers can 
confirm the accuracy of the MSI 
technology by comparing their local- 
izations with MRI scans, which will, 
by that time, reflect the structural 
damage. 

Epilepsy also represents a portion 
of Scripps’ MSI research. “Epilepsy 
has the singular virtue of producing 
two large electromagnetic signals 
called spikes, and slow waves that 
happen to be good signals to use this 
technique on,” says Gallen. In addi- 
tion, some epilepsy subjects go on 
to surgery for the removal of the 
epileptic focus, if it is coming from 
a single region of bad tissue. “[In 
such patients], we’re interested in 
both localizing the pathology and 
also localizing where their normal 
brain tissue is so the surgeons can 
look at it and decide what it is they 
want to remove.” 

Gallen remains cautiously opti- 
mistic about what he’s seen so far. 
“We've been getting some spectac- 
ular results, but we have to be real 
skeptical because we’re only in the 
early stages.” In addition, he says, 
“You don’t want to get all revved 
up and then crash, particularly 
when you're dealing with neuro- 
logical diseases, which tend to be 
very variable to begin with.” CGW 


From Canvas to Computer 


By Gary Pfitzer 


M°: artists are adjusting now- 
adays to the idea that the 
computer is as legitimate a cre- 
ative medium as are oil paints and 
canvas. As if to reinforce this 
point, a Des Plaines, Illinois-based 
service bureau has attempted a 
media synthesis by re-creating an 
early 20th century painting in the 
computer. 

The service bureau, the 3D Im- 
aging Center (part of Midwest 
Litho Arts, a color prepress house), 
chose the 1925 oil painting “The 
Disturbing Muses” by Italian 
painter Giorgio de Chirico as the 


Gary Pfitzer is an associate editor of Comput 
er Graphics World. 


subject for its “digital facelift.” To 
be used in a promotional poster for 
the prepress house, the computer- 
ized creation (appropriately named 
“Digital de Chirico”) aimed to in- 
fuse the original with a high-tech 
flavor while also faithfully repro- 
ducing key de Chirico elements. 

The idea of modernizing the sur- 
realistic painter's work was con- 
ceptualized by a Chicago-based de- 
signer and fan of de Chirico’s art, 
Jeff Barnes. However, it was 3D 
Imaging Center co-manager Timo- 
thy Clark (assisted by co-manager 
Charlie Brown) who did the actual 
re-creating—all on a Macintosh 
IIfx (with a ’486-based Northgate 
PC equipped with a Truevision Ho- 
rizon 860 board for rendering). 

In some ways, according to 
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Clark, “Digital de Chirico” repre- 
sented a relatively easy choice for 
a digital update because de Chirico 
tended to use a lot of geometric 
forms that were simple to re-create 
in the computer. Even so, Clark 
faced some challenges translating 
certain physical elements of “The 
Disturbing Muses” to the comput- 
er. Maintaining the perspective of 
the original work proved particu- 
larly tricky. 

“I was trying to take something 
that the artist perceived as a 2D 
piece and re-create it in the 3D 
world of the computer,” Clark ad- 
mits. “And when you’re modeling 
objects in 38D in the computer, 
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scene generation package from 
Pixar (Richmond, CA). But then, 
Clark discovered that he would 
need to do “some fudging around” 
of individual objects so that they 
fell into the proper perspective 
when viewed from the front. 

For example, Clark states, the 
larger statue standing in the left 
foreground of “Digital de Chirico” 
needed quite a bit of “behind-the- 
scenes” adjustment so that it did 
not appear grossly distorted when 
viewed head-on. While the statue 


A computerized re-creation (right) of Giorgio de Chirico’s 1925 
painting “The Disturbing Muses” (leff} lends a high-tech aura to the 
surrealism of the Italian painter. The re-creation, entitled “Digital de 
Chirico,” is the work of the 3D Imaging Center. 


you're not going to get the same 
figures as you would if you were 
painting something two-dimen- 
sional to look three-dimensional 
[as de Chirico was].” 

Clark’s need to adapt the two-di- 
mensionality of de Chirico’s work 
to the 3D space of the computer 
meant that Clark could not simply 
model various 3D objects and 
plunk them down into a scene. It 
was a straightforward enough 
process for him to model his objects 
using Presenter Professional, a 
Mac-based 3D modeling, anima- 
tion, and rendering package from 
Visual Information Development 
Inc. (La Puente, CA), and to import 
the objects into Showplace, a 3D 
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appears in the finished version to 
be standing straight, a viewer able 
to turn the computer model to the 
side would discover that, from the 
waist up, the statue is actually 
leaning back at a 45-degree angle. 

As Clark explains, the challenge 
with the statue lay in compensat- 
ing for the fact that de Chirico 
needed to create only the illusion 
of perspective in his painting, 
whereas Clark himself had an ex- 
act 83D model in front of which he 
was trying to position the cameras 
available to him in a software 
package—a situation much more 
akin to taking a realistic photo- 
graph than to painting. 

While many geometric forms 


that Clark borrowed from “The 
Disturbing Muses” did prove rela- 
tively simple to re-create digitally, 
he did find the larger statue’s ir- 
regularly shaped cape to be chal- 
lenging, particularly because of 
the way in which it wraps around 
the statue. His solution was to cre- 
ate a multitude of spline curves 
and connect them to arrive at the 
desired shape. 

Re-creating de Chirico’s choice of 
lighting proved easier in some 
ways than working with the geom- 
etry and perspective of the paint- 
ing. “I had to set up a light source 
off-screen so that it came in from 
the upper right corner and cast 
items in shadow,” Clark states. 
“What was fortunate was that de 
Chirico’s original was real close to 
how the shadows ended up falling 
[in my version].” 

According to Clark, “Digital de 
Chirico” is also faithful to the col- 
ors and tonal values of the origi- 
nal. “The color actually comes out 
much richer [more saturated],” he 
adds, “but that’s normal with com- 
puter graphics.” 

Of course, in order to make “Dig- 
ital de Chirico” more than just an 
exercise in systematically repro- 
ducing the 1925 original on an 
item-by-item basis, Clark intro- 
duced certain elements that clear- 
ly have the stamp of a 1991 com- 
puter graphics piece. The fine level 
of detail in the stone surface of the 
statues, for example, reflects the 
use of a volumetric procedural 
shader (from Pixar’s Renderman 
package) for which de Chirico 
would have had no substitute ex- 
cept the expenditure of an inordi- 
nate amount of time. Other com- 
puterized symbols replace those 
peculiar to de Chirico’s world. 

For Clark, the surrealistic world 
of de Chirico, in which incongruity 
is the norm, allowed him to take 
some liberties with the original 
and still manage, he believes, to 
preserve the artist’s style. Would 
he tackle another surrealistic art- 
ist, such as Salvador Dali, next? 
“Well,” Clark hedges, “Dali, with 
all of his melting clocks and droop- 
ing objects, would be awfully 
challenging to model in the com- 
puter. De Chirico was a chal- 
lenge, but I enjoyed trying to pre- 
serve his flavor, or his feeling, in 
a 3D piece.” CGW 
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In The Time It hs Read : You Have To 
This Headline YouCan Read The Rest Of This Ad 
, --Tm To Equally Configure 
- RunAnyOfOver =| — CalComp’'s Drawing Board II. 
400 Programs. 


With Summasketch II, you get a lot of tablet without | 
a lot of aggravation—just plug it in and turn it on. While | 
our competitors work at emulating SummaSketch II, 
there is nothing quite like the real thing. That, among 
other things, has made Summasketch the industry 
standard in graphics tablets. And the overwhelming 
| 


choice of computer professionals. 
Summasketch II. The best selling tablet in the world. 
And the easiest decision you have to make. 


S. Summagraphics. hi 


Every decision should be this easy. ” 2 


© 1991 Summagraphics Corporation. Seymour, CT 06483. All rights reserved. 
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Bigger. 
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More. That’s what you get. 

Less. That’s what you pay. 

It’s a clever strategy to make our 
new DrawingBoard II the #1 digi- 


Introducing 


tizer worldwide! 

And make no mistake, 
CalComp really does . 
give you more. 

More sizes to 
choose from— 
with six differ- 
ent sizes one should be just your size. 

More pen/cursor options and fea- 
tures, too, starting with a choice of 
slim, ultralight cordless or corded 
models. Cursors are available with 
either 4 or 16-buttons. Pens with two 
or three buttons, slide switch and 
dynamic sensing capabilities includ- 
ing tilt, pressure and proximity. 
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Up to 48% less comparing suggested list prices 
ya major competitors. Plus free Template Maker 
valued at $200) included while supplies last. 


More functionality comes standard. 
DrawingBoard II includes 18 user- 
recordable macro blocks in the surface 
menu, as well as up to 16 additional 
user-recordable macro 

buttons from the cur- 
sor or pen. 
And up to 
three sets of 
tablet operational formats may 
be saved and recalled with one menu 
selection. 

More compatibility. DrawingBoard I] 
is available with Autodesk Device [nter- 
face, Microsoft Windows and Microsoft 
Mouse emulation, Apple Macintosh 
ADB, Sun, UNIX and X-Windows 
drivers. And with its Mac/Windows 
style graphical user interface, Drawing- 
Board installation is easy! 


New user-designed ultra-light cordless cursors and pens with 
tilt, pressure and proximity sensitivity available. Corded 
models feature new super-flexible cord. Highest resolution: 
2540 lines/inch. Highest accuracy: + 0.010 inch. 


9 Better. 


And lots more buyer protection! 
DrawingBoard II comes with a 
lifetime warranty on pen, cursors and 
tablets* a CalComp exclusive. 

Most of all, CalConip. really does 
cost less. Up to 48% less comparing 
suggested retail prices. 

So when you're shopping for a new 
digitizer, remember that DrawingBoard 
II is the right choice—more and less. 

For more information, call now: 
800-932-1212. In Canada, 416-635-9010. 


Wedrawon 
your Imagination. 


=7CalComp 


A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1991 CalComp: DrawingBoard and We draw on your imagination 
are trademarks of CalComp. All other product and company names are the property of their respective owners. 
*Certain restrictions apply. See warranty for details. fSuggested U.S. List Price. 
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Hooray for Hollywood? 


IBM's presentation product deserves some cheers, 
but needs to overcome ease-of-use problems 


By Phil Lawson 


ith such an imposing 
name as “Hollywood,” 
and with the efforts of 


IBM (Armonk, NY) behind it, I ex- 
pected Big Blue’s new presentation 
graphics software package to be 
spectacular. I found that it was 
good—good enough that if I did not 
have a Macintosh I would use it, 
but not good enough to make me 
switch from my Mac to creating 
my slides on a PC using the Holly- 
wood package. 

In approaching Hollywood, I did 
not consider it mandatory that the 
program act just like a Mac pro- 
gram (although the Windows- 
based package does, in fact, sport a 
Mac-like graphical interface). But 
knowing the strong preference of 
many slide professionals for the 
Mac and having myself switched a 
couple of years ago from the DOS 
platform to the Mac in order to 
achieve greater ease of use, I con- 
sidered it important that Holly- 
wood be relatively easy to learn 
and to work with in a logical, intu- 
itive manner. These criteria 
seemed doubly important to me, 
given that IBM has targeted the 
program not so much for the pro- 
fessional slide producer as for the 
nonprofessional or part-time user. 

What I discovered in Hollywood 
was a feature-rich program but 
one with a steep learning curve 
and some vexing limitations for 
users in terms of taking advantage 


Phil Lawson is president of Visual Communi- 
cations Consultants, a Redlands, California- 
based consulting firm. 
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of the features. Its graphical inter- 
face is good, although not as intu- 
itive as I would like to have seen. 
Some of Hollywood’s intriguing 
graphical features include the abil- 
ity to work on up to five presenta- 
tions at one time, manual kerning, 
and a variety of file output options, 
such as BMP, CGM, EPS, GIF, 
PIX, PIC, SCD, TIF, and WMF for- 
mats. The software package also 
provides an outliner (for automati- 
cally arranging text into a pre- 
scribed outline format), a spread- 
sheet capability, color clip art, and 
charting, drawing, and painting 
tools. Chart options include not 


only bar, line, scatter, pie, area, 
and high-low-close charts, but al- 
low for 3D and exploded effects, as 
well as the ability to create combi- 
nations of chart styles. 
Hollywood’s screen-show feature 
(for displaying visuals on a com- 
puter screen or projecting them via 
a video projector or LCD) is excel- 
lent, perhaps giving some credence 
to IBM’s choice of product name. 
Hollywood’s powerful features 
prove ultimately easy to use, that 
is, once the user has customized 
the program to his or her presenta- 
tion style and needs. This customi- 
zation process—even with a good 


Presentation graphics basics: |BM's Hollywood package features 
the necessary tools for visually appealing presentations, including 

color clip art (European map), chart generation from spreadsheet 
data (bar chart), and color-ramped backgrounds. 
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knowledge of slides—will, how- 
ever, require at least a few hours of 
learning time. While the program 
does offer some predesigned tem- 
plates that can be used directly by 
the presenter, they are very few in 
number and provide little aid. 

I reviewed Hollywood on a 20Hz 
Intel 386SX equipped with 4M of 
RAM. Loading of the program 
proved simple but required more 
than 20 minutes. 

I was impressed with the docu- 
mentation of Hollywood. Many 
software publishers provide intimi- 
dating, complex manuals that 
automatically make you want to 
avoid them. Hollywood comes with 
three primary pieces of documen- 


In all fairness to Hollywood, any 
program that is so feature-rich 
usually has a robust learning 
curve. But the need on the part of 
the user to grasp such an array of 
features before being able to make 
an effective presentation contra- 
dicts the program’s aim to appeal 
to the nonprofessional or part-time 
presenter. 

With all of the power and capa- 
bilities of the program, I was dis- 
appointed at some other limita- 
tions, as well. For example, you 
can have only one master back- 


Marketing Territories 


Realistic backgrounds such as this marble texture can be 
purchased through Magicorp Lid., the service bureau with which IBM 
has an exclusive relationship for slide imaging of Hollywood graphics. 
Using any other service bureau poses more difficulty. 


tation: a Quick Reference Card, an 
Installation and Tutorial Guide, 
and a User Guide. While, overall, 
these references are clear and easy 
to understand, they do not illus- 
trate all of the layers you have to 
go through to accomplish a task. 

In one case, I decided simply to 
change the color of one of the bars 
in a bar chart I had created. I tried 
to figure out how to do so for an 
hour and a half, whereupon I tele- 
phoned an IBM technical support 
person, who walked me through 
the operation in less than two min- 
utes. Having worked extensively 
in the area of slide production and 
having relied upon myriad sys- 
tems for making slide presenta- 
tions, I was surprised to find my- 
self needing tech support for such a 
simple operation. 
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ground in a presentation. For pre- 
senters who use multiple back- 
grounds in their presentations and 
project the visuals electronically, 
this can be a serious drawback. 

In addition, once you use the 
“Draw Chart” feature and create a 
chart from your data, you cannot 
edit any individual parts of the 
chart. While the legend can initial- 
ly be placed to the left or right, or 
at the bottom of the chart, you can- 
not later grab it, rearrange it, and 
then move it. 

Furthermore, when making a 
3D chart, users must show all of 
the series in the chart in 3D form. 
For a combination bar/line chart, 
this stipulation may not allow you 
to display the data in the manner 
that you want. And while you can 
edit the color of a bar, a line, or a 


pie slice, the edit will affect all 
charts in your presentation. Last- 
ly, the color of each series of data 
must stay consistent throughout 
the entire presentation. 

While interested in learning- 
curve issues and ease of use, I was 
also eager to see what quality of 
business-oriented slide show I 
could ultimately create with Holly- 
wood’s text, charting, drawing, and 
screen show functions. 

With Hollywood’s text function, 
users can type text into an out- 
liner, import text files from numer- 
ous sources, and place text in a 
presentation window. The outliner 
works well, although I was able to 
type faster than the program could 
handle and thus had to slow down. 

Equipped with a spell checker, 
Hollywood works well for creating 
text and bullet slides. The outliner 
also allows you to move, cut, copy, 
paste, and clear text in the outline. 
But, again, you must set up the in- 
formation exactly as you want it 
before you use the “Draw Chart” 
feature to create charts from your 
outline. And once text is in the 
presentation window, you cannot 
just edit it; you must instead leave 
the presentation window, go back 
to the outliner and edit the text 
there, and then return to the pres- 
entation window. 

The outliner can also be used to 
input text into text charts, which 
can then be turned into tables and 
organization (“tree”) charts. 


Charting with Hollywood 

The charting function is quite 
powerful and allows you to create a 
number of charts. A Chart Gallery 
illustrates the many styles of 
charts from which you can choose. 
Data can be entered into the Data 
Manager (the program’s internal 
spreadsheet) or imported from a 
separate spreadsheet. 

Hollywood’s ability to set up two 
y axes (one at either end of a chart) 
proves useful. Users can also con- 
trol chart spacing, the size of a 3D 
effect (again, if you use a combina- 
tion chart consisting of both bars 
and lines, both elements will be 
3D), the location of legends (to pre- 
determined locations only), and a 
host of other features. You are ulti- 
mately confined, however, to your 
chart format. Once your options 
are chosen and the data is plotted, 
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oo good to be true? Many 
applications engineers think 
software can only provide 
platform independence at the 
expense of graphics speed. 

Not so with FIGARO+, the 
enhanced PHIGS graphics 
programming “tool kit”. 

Designed for speed, FIGARO+’s 
highly optimized graphics pipeline 
allows you to make and display 
changes rapidly. It offers advanced 
PHIGS+ features and extended 


capabilities like Integrated Support for 


Multiple Windows and Quick Update 
Methods. FIGARO+ is also tightly 


integrated with X Windows and popular 


GUIs, to keep you current — and 


compatible — with PEX technology and 


evolving X Window environments. 
All this plus true portability! 


As computer environments become 


more heterogenous, end users can’t 


LIANT Software Corporation 
959 Concord Street, Framingham, MA 01701 


Across 
Multiple 
Platforms 


afford to develop applications with 

software that’s not portable. Portability 
protects your hardware and software 
investment, saves development and 
maintenance costs, results in higher 
productivity, and expands the market 
for your applications. And because 

FIGARO+ is powerful, intelligent, and 

feature-rich, it can be used to develop 

applications equal in performance to 
those developed with proprietary 
graphics tools. 

With FIGARO+ you also get the 
full support of the industry leader We 
wrote the book on the PHIGS 

standard... literally. And we provide 
training courses, reference manuals and 
a toll-free Answer Line to keep you up 
and running. 

Is it any wonder that we're the #1 
provider of PHIGS software? Call and 
ask about our demo diskette and 
introductory video. 


: ry N | pes 
Liant Europe: +44-71-799-2434 


Software that 
intelligently uses 
your existing 
computing hardware — 
from PCs to 
Supercomputers! 


Copyright ©1991 Liant Software Corporation. All company and product names are trademarks of the respective manufacturers. 
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you cannot edit any individual 
part of the chart. You cannot grab 
the title, tic marks, bars, or any 
part of the chart in order to make 
any kind of alteration. 

An ample array of drawing tools 
exist in the Hollywood toolbox for 
the part-time slide creator. You 
can add text, rotate it, mirror it, 
shadow it, and put it in a circle. 
Other toolbox offerings include Be- 
zier Curve, Cropping (for imported 
clip art), Lines, Magnifier, Paint- 
brush, Polygon, Rectangle, Round- 
ed Rectangle, and Spray Can. You 
can also move and rearrange the 
toolbox to meet your specific re- 
quirements. Tools in the presenta- 
tion window offer additional cre- 
ative options for the user, such as 
the editing of polygons and Bezier 
curves. I found all of the drawing 
tools to work well. 

Once you have used the text, 
charting, and drawing features to 
set up a presentation, Hollywood’s 
screen show function serves as a 
marvelous way to enhance the 
presentation dramatically, partic- 
ularly by letting the user overlay 
chart information on top of other 
information. Hollywood allows lay- 
ering of up to 99 overlays on each 
slide; programmed transition ef- 
fects can be included between lay- 
ers as well as between pages or 
slides. You have numerous effects 
to choose from and can control the 
size and speed of the effect. 

Those with an understanding of 
how to use transitional effects 
smoothly can begin creating screen 
shows fairly quickly. However, be- 
cause Hollywood’s screen show is 
generally more sophisticated than 
similar features in other packages, 
users will be required to do some 
serious planning in order to layer 
visuals properly and to program 
the screen show so as to achieve 
maximum impact. 

Hollywood allows you to use any 
output devices supported by Win- 
dows 3.0. In addition, the software 
lets you output in various formats: 
35mm slides, overhead transpar- 
encies (color or black and white, 
depending on your output devices), 
handout pages capable of display- 
ing a single image or multiple im- 
ages, and note pages for a present- 
er’s personal use. 

In my opinion, the imaging of 
35mm slides from Hollywood turns 
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out to be the product’s most glar- 
ing flaw. In order to get 35mm 
slides from Hollywood, IBM has 
made arrangements directly with- 
in the Hollywood program for you 
to send your slides to Tarrytown, 
New York-based Magicorp Ltd. for 
imaging. While Magicorp provides 
good service and a quality product, 
there is no logic (at least as far as 
the user is concerned) to this exclu- 
sive arrangement. In 1990, more 
than 10 million slides were imaged 
by service bureaus, with Magicorp 
imaging representing a small frac- 
tion of the total. With several 
thousand professional service bu- 
reaus offering imaging services 
(many literally around the corner 


says that these arrangements for 
imaging were implemented so that 
it would be simple for the user to 
get slides, the company has sent a 
clear message that it expects you 
to use Magicorp instead of the ser- 
vice bureau of your choice. While 
creative service bureaus will fig- 
ure out ways (on their own) to im- 
age Hollywood for customers, I be- 
lieve that IBM’s approach to slide 
imaging for Hollywood is seriously 
flawed. It works to the detriment 
of the person who has spent money 
on this product. 

With the provocative name of 
“Hollywood,” IBM has thrown its 
hat into the presentation graphics 
ring. I expected IBM’s creation to 
be spectacular. Perhaps my expec- 
tations were too high. After being 
introduced to Aldus Persuasion on 
the Macintosh, it became my pro- 


Hollywood's star shines as regards ifs wealth 
of features, but concerns about flexibility and 
user-friendliness cast a shadow. 


from their users and providing 
same-day services), it is difficult to 
understand this alignment. 

The exclusivity of IBM’s rela- 
tionship with Magicorp is clearly 
emphasized in Appendix B of the 
User Guide. The appendix spends 
15 pages illustrating how to set up 
Hollywood in order to use Magi- 
corp, how to modem files to Magi- 
corp using the communication soft- 
ware included with Hollywood, 
and how to fill out a work order. 
For users who would like to work 
with any other service bureau, the 
appendix provides nine lines of in- 
formation about how to do so. 

To compound this situation, IBM 
has provided a SCODL (Scanned 
Object Description Language) out- 
put driver that is designed to be 
used with Agfa Matrix film record- 
ers, which have the highest in- 
stalled base in service bureaus. 
But the SCODL driver is mysteri- 
ously limited to allow only a 2K 
resolution to an Agfa Matrix film 
recorder, while the industry stan- 
dard is a 4K resolution, with some 
film recorders that accept SCODL 
files capable of imaging at a 16K 
resolution. 

While an IBM spokesperson 


gram of choice for slide creation 
because of its intuitiveness, ease of 
use, power, and productivity. I ex- 
pected similar breakthrough inno- 
vations from IBM in its presenta- 
tion package. And while IBM has 
done a reasonably good job at emu- 
lating the basic look and feel of a 
Macintosh program, the bottom 
line is that Hollywood, while good, 
is no easier or faster or in any way 
more special than programs I am 
familiar with on the Macintosh 
platform. 

Because of Hollywood’s plethora 
of nice features, I would still advise 
those who do not own a Mac to give 
this program careful consideration. 
In the Windows-based DOS world, 
Hollywood has mainly Microsoft 
Powerpoint and Aldus PC Persua- 
sion to contend with right now. 
Powerpoint has been around for a 
while but does not seem to have set 
the world on fire. It will be inter- 
esting to witness user response to 
PC Persuasion (released in May); 
if it brings the benefits of its Mac- 
based sister to the Windows realm, 
it could be the star of the trio. 

Time will tell whether a star for 
IBM on Hollywood Boulevard 
might be presumptuous. CGW 
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DTK 486 drives high-performance software in PC Week Labs test. 


When PC Weeks editors asked PC Week Labs to 
test Autodesk’s® Renderman™ software, a DIK 
i486"" computer was chosen to run the sophisticated, 
high-level shading software program. (The drawing 
shown above is representative of the high quality of 
Renderman™ output.) 

It takes a lot of muscle to get the full benefits of 
Renderman’s"™ power; we build that muscle into 
every DIK i486™ system”. 

We begin with Intel’s® potent 
i486" processor (with its built-in 
cache and floating-point coproces- 
sor circuitry) and add a second- 
level 64KByte static Ram cache 
(expandable to 256KBytes) for even 


more impressive productivity levels. 

Add to these your choice of hard drives and con- 
trollers, a fast graphics card and a post-VGA high 
definition monitor, and you have a PC screamer that 
can handle even the toughest of jobs ... while still 
affordably-priced. 

When power and dependability are 
important, DTK is the computer of 
choice of people who know. 
Perhaps it’s time you con- 
sidered a DTK 1486™ for 
your next computer. Call 
one of the DTK branch 
offices below for the name 
of a reseller near you. 


The DTK 486 Family = 486-33 ISA = 486-33 EISA = 486-25 ISA = 486SX-20 ISA 


A Reputation for Success. 
17700 Castleton Street, Suite 300 / City of Industry (Los Angeles), CA 91748 / (818) 810-8880 / FAX (818) 810-5233 


Houston 
(713) 568-6688 


San Jose 
(408) 436-6363 


Los Angeles 
(818) 810-0098 


Miami 
(305) 597-8888 


New York 
(908) 562-8800 


Chicago 
(708) 593-3080 


Autodesk is a registered trademark and Renderman is a trademark of Autodesk Inc. The DTK Logo is a registered trademark of DTK Computer Inc. 
Intel is a registered trademark and the Intel Inside Logo and i486 are trademarks of Intel Corporation. Design and specifications subject to change 


without notice. ©1991. DIK Computer Inc. 
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It’s the fastest 


electrostatic plotter 


Buckle your seat belt and return your 
tray-table to the full upright position. 
Because with CalComp’s new 68000 
Series, 400 dpi color electrostatic plotter, 
youre going to fly. 

Humming under the slick new skins 
is the latest high performance, RISC- 
based CPU—processing data faster than 
ever before. 

Plotting speed is awesome too—a 
head-spinning 2.0 ips. 

And with its standard 4:1 mux, con- 
current overlap loading—for simultane- 
ous plotting and data processing—and 
auto take-up reel, the 68000 can speed 
along virtually non-stop, completely 
unattended. 


Of course, you can run in cut-sheet 
mode, too. 

Plot quality is extraordinary. You get 
the sharpest lines and most vibrant 
colors because the system automatically 
optimizes plotting speed to plot density, 
and because CalComp’s EnviroClean™ 
Toner System's Auto Replenisher continu- 
ously monitors and maintains consistent 
color density of the toner. 

Even with all the high performance 
features, the 68000 Series is easy to run 
and maintain. You command all its fea- 
tures from a simple, four-button control 
panel. And you have front access to toner 
and media. 

Reliability is excellent. And CalComp 


ever built. 


Se ee ee 


supports you with a 1-year on-site war- 
ranty and a full line of supplies. 

A quick call is all it takes to find out 
more about the fastest electrostatic 
plotter: call 800-932-1212. In Canada, 
call 416-635-9010. 

We're expecting to hear from you. 


Wedrawon 
your Imagination. 


=7CalComp 


A Lockheed Company 


CalComp, P.O. Box 3250, Anaheim, Ca 92803. ©1991 CalComp. EnviroClean and We draw on your imagination are trademarks of CalComp. 
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Scan Converter 

P.E. Photron has introduced a scan 
converter. The FSX-32000VZ auto- 
matically locks to any display system 
that has a horizontal scan rate of 
24K Hz to 85KHz, bringing compatibil- 
ity with machines that range from PCs 
and Mac IIs to supercomputers. The 
product also works with all standard 
video display and recording equip- 
ment. The converter comes with a 
wireless hand-held remote control 
unit, along with a multi-step smooth- 
ing filter and a freeze-frame function. 
The company said the product would 
ship this month. Price: $13,995. P.E. 
Photron (San Jose, CA). 
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PC Image Processing 
Video Technics and MediaWorks have 
introduced an image processing pack- 
age for PC/ATs and compatibles. The 
companies report that ImageWorks 
eases display, special effects process- 
ing, and file management. A story- 
board function lets the user view and 
compare up to 100 images at a time. 
The software also contains a library of 
static and animated backgrounds, in- 
cluding fireworks and falling snow. 
Other features are designed for frame 
grabbing and digitizing. Price: $995 
(ATVista version); $795 (Targa+ ver- 
sion); $595 (Targa/Vision 16 version). 
Video Technics Inc. and MediaWorks 
Inc. (Atlanta). 
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Image Analyzer 

Compix has introduced the C Imaging 
1280, a high-performance image pro- 
cessing and analysis system. The sys- 
tem features 1024-by-1024-pixel video 
resolution and a 1280-by-1024-pixel 
noninterlaced display. The company 
claims that the system can produce a 
count of 1000 objects in a field, with 
parameter measurements and statis- 
tics, in three seconds, instead of the 
minutes this might otherwise take. 
Data files are compatible with popular 
spreadsheets, and histograms can be 
accessed through an icon. Price: 
$45,000. The system is shipping. Com- 
pix Inc., Imaging Systems (Mars, PA). 
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Database System 

Xyztek has announced a multidimen- 
sional spatial database system. The 
company says that Xyzspace is de- 
signed for CAD/CAM, visualization, 
and other database structures that re- 
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quire visual and proximity references. 
The system allows 2D and 3D data to 
be processed in a hierarchical, general- 
ized way. Users can zoom in on the da- 
tabase when they need higher resolu- 
tion or more precise information. Data 
items or attributes are clustered into 
results that can be analyzed immedi- 
ately. The product runs on 7386 and 
"486 AT’s and compatibles operating 
under SCO Unix. Price: $995. Xyztek 
(Pueblo, CQO). 
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PDS for Unix 

Intergraph has introduced a Unix ver- 
sion of Plant Design System (PDS) 
software, which lets plant designers 
distribute tasks over a network of In- 
tergraph computers. The new package 


runs on Intergraph’s RISC-based 
workstations. The company says that 
the new system is compatible with an 
existing version for Intergraph VAX 
but offers greater speed and a more in- 
tuitive GUI. Each version includes pip- 
ing, equipment, raceway, ventilation, 
and structural modeling capabilities. 
The programs can be integrated with 
other Intergraph software. Intergraph 
(Huntsville, AL). 
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New Title for Alias 

Alias Full Color has announced Alias 
Full Color Prepress Version 3.1, a 
package that upgrades and integrates 
three previous releases: Full Color 
Publisher, Full Color Separator, and 
Full Color Input-Output Drivers. En- 
hancements include new grids and 
alignment tools, automatic borders, 


and direct, simultaneous plotting of 
scanned-in images. The package can 
be purchased either separately or as 
part of a turnkey system that includes 
a computer, scanner, and imagesetter. 
The software runs on Unix worksta- 
tions from Silicon Graphics and IBM. 
It was scheduled to ship this month. 
Alias Full Color (Sandy Hook, CT). 
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Windows Software 
Micrografx has introduced two pack- 
ages for Windows 3.0. Picture Publish- 
er 3.0, a Windows version of a graphics 
tool set, lets the user scan color or 
black-and-white photo prints, color 
slides, and line art using any flat-bed 
or hand-held scanner or still-camera 
video-capture device. In addition, im- 
ages can be imported from CD-ROM 
stock photo libraries, and from TIFF, 
Targa, MBP, PCX, and GIF file for- 
mats. The package includes a new 
mask editor and mapping tools as well. 
The other new product, Charisma 2.1, 
lets users create and enhance charts in 
Windows. The product comes with fil- 
ters for PageMaker 4.0, Persuasion, 
and other programs. Price: $695 (Pic- 
ture Publisher 3.0); $495 (Charisma 
2.1). They are scheduled to ship this 
fall. Micrografx (Richardson, TX). 
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Iris Interface 

Iris Graphics has introduced Chroma- 
Link PC, an enhancement of the inter- 
face between its M Series of Hell Chro- 
maCom color electronic prepress sys- 
tems and Iris 3000 Series printers. The 
new interface lets users send images 
directly from the ChromaCom to the 
printer, instead of loading them from 
the ChromaCom to a hard disk and 
then reloading them to the printer. 
The product also brings improvements 
in image rotation, color adjustment, 
mirror imaging, compression, list pro- 
cessing, and step and repeat. It oper- 
ates in a Microsoft Windows environ- 
ment. Price: $47,600. Iris Graphics Inc. 
(Bedford, MA). 
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DGS Paint Upgrade 

Digital Arts has announced an up- 
grade of its DGS Paint package for 
modeling, animation, and rendering. 
Version 3.3 incorporates system-wide 
enhancements, including automatic 
rendering of odd and even video fields 
for accelerated video animation pro- 
duction. Also included are interactive 
readouts for all models and positional 
information with the ability to modify: 
readout values. A new Render Manag- 
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er module helps users to assign surface 
characteristics, adjust shading para- 
meters, and position and modify lights. 
The product is shipping. Digital Arts 
(San Diego). 

CIRCLE 170 ON INFORMATION CARD 


SwivelArt Twirls Out More 


Paracomp has announced five addi- 
tions to its SwivelArt 3D clip art soft- 
ware. Map Collection I and II are 


High-quality NTSC 


Tired of monkeying 
around with low-quality VGA 
to NTSC or S-VHS output? 
The NthTV™ video board 
sends out high-precision 
Signals that consistently 
match the NTSC standard. 
The result is a stable TV 
picture that always shows 
your presentation at its best. 


True color realism 


Only 24-bit color gives 
you enough shades to 
render images realistically 


without banding. NthTV 
displays 16.8 million colors 
at 640x480 non-interlaced 
resolution and converts the 
true color to NTSC. 


More than a video card 


This single-board solution 
uses a Tseng 4000 VGA chip 
to support VGA soft- 
ware and Windows. So 
you don't need another 
graphics card in your 
system. Software selectable 
colors and resolution let you 
choose the right combin- 


based on detailed Postscript outlines. 
The Viewpoint Air & Sea, Anatomy, 
and Car packages are based on 3D dig- 
itized information and offer smooth 
shading as well as hinged or linked 
motion of different parts. All collec- 
tions let users scale, duplicate, and 
specify extrusion depth. Price: $250 
each. The maps are currently shipping. 
Viewpoint is currently shipping. Para- 
comp Inc. (San Francisco). 

CIRCLE 171 ON INFORMATION CARD 


¢ Up to 1024x768 non- 
interlaced resolution or 
1600x1200 interlaced 

¢ 16.8 million colors at 640 
x480; 256 at 1024x768 

e Software-selectable color 
up to 24-bits 

e VGA-compatible to run VGA 
and Windows applications 


i ae 


e Takes one AT or EISA slot 
e Five year warranty 


ation for your application all 
the way up to 1600x1200. 


GRAPHICS 1908-A KRAMER, AUSTIN, TX 78758 ¢ 512-832-1944 ¢ FAX 512-832-5954 


Nth and Nth Engine are registered trademarks, and Nth Engine/124 is a trademark of Nth Graphics, Ltd. Other trademarks belong to their companies. 
Prices are U.S. list and subject to change withouth notice. Copyright © 1991 by Nth Graphics, Ltd. 
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Squeegeecad 

Spectragraphics has announced a PC 
graphics board with software enhance- 
ments for Autocad Release 11. Accord- 
ing to the company, Squeegeecad af- 
fords a redraw time almost 10 times 
faster than that of a typical VGA card. 
Also provided are dynamic panning, 
an icon menu for command shortcuts, 
and “birds-eye view,” a feature that al- 
lows the interactive enlargement of 
points of interest. The board comes in 
separate editions for AT and Micro- 
channel configurations. A 256-color 
version supplies flicker-free drawing. 
Price: $795 (16-color version); $995 
(256-color version). Spectragraphics 
(Beaverton, OR). 
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JPEG Compression 

Specom Technologies Corp. has an- 
nounced Vidcom, a JPEG color and 
gray-scale image compression board 
for ATs and compatibles. The company 


says that the board performs real-time 
video image coding at a compression 
ratio of up to 100:1. The product ac- 
cepts high-resolution images from 
scanners, as well as NTSC/PAL sig- 
nals from TVs, VCRs, and other video 
devices. Operation requires the use of 
a standard VGA card. Price: $995. The 
product is expected to ship during the 
fourth quarter. Specom Technologies 
Corp. (Santa Clara, CA). 
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Show of True Colors 

Micrographics has announced the 32K 
VGA GraphicsManager, a true-color 
graphics board that can display 32,768 
colors at up to 800-by-600 resolution, 
256 colors at up to 1024-by-768 resolu- 
tion, and 16 colors at up to 1280-by- 
1024 resolution. The board comes with 
three software packages: Compactor, a 
JPEG-based file compressor; Quick- 
Send, a full-color image transmission 
program for high-speed modems; and 
GraphicsManager Tools. Support is 
provided for all standard VGA modes, 
as well as for Windows, Autocad, and 
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When was the last time you were able to buy 
a 20” monitor with these features for $1995! 


For a limited time TAXAN is making available selected demonstration units of the monitor 
you ve always wanted at a price you can easily afford! 


In many cases these units were only removed from their original packages for less than an hour. All units are fully tested and 
warranted by TAXAN. 


The Ultravision 1095 incorporates the latest in monitor technology. With features like the patented LCD Microprocessor Display 
which once programed, automatically adjusts your picture’s size, position, trapazoid, convergence and pincushioning and the 
clarity of a Trinitron® CRT Display, the Ultravision 1095 is a monitor you will not outgrow soon. In addition to these features the 
UV1095 comes with our exclusive ZERO WAIT warranty that provides you a replacement monitor within 24 hours should 

your monitor have a problem during the first year of ownership. 


So start enjoying what you’ve always wanted at a price you’re probably already paying. Give us a call and ask about the UV1095 
Special for $1995. THE RECESSION IS OVER! 


A subsidiary of 
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PERFECTING THE IMAGE 
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There’s only one standard. And cover all the bases. 
And with 516,347 customers # AutoCAD not only runs ona 
worldwide, AutoCAD® is range of personal computers, 
the computer-aided design but also on powerful 
and drafting software stan- engineering workstations 
dard for the AEC industry, from Apple, Apollo, DEC 
Rien wathopplesinne and Sun. And AutoCAD 
Pr eviade af tia ainct models are excellent input 
architectural engineering for rendering and animation 
professionals are using ' | ye le software, such as AutoShade® 
AutoCAD every day to design an : @ 2 with Autodesk RenderMan’ 
. ad for photorealistic images 
Sent Eno ne i and Autodesk 3D Studio™ 
st ae maak i anon edt for dramatic walkthroughs. 
AutoCAD% contribution AutoCAD is your safest bet. 
doesn’t stop there. And the smart choice. It's 
Then exchange ideas. Archi- shaiithec try gt 
tectural drawings prepared AutoCAD professionals since 
pit and Atvoan bechace its the world’s most widely- 
Sie taught CAD software. And 
with many other engineering 


there are hundreds of products 
that adapt AutoCAD to work 
just right for you. For more 

<- information, call Autodesk 
ee today at 800-445-5415. 


disciplines, such as civil 
engineers, mechanical engi- @ 
neers, construction contrac- | 
tors, interior designers and 
facilities planners. AutoCAD 
eliminates boundaries 
because its drawing filescan 7 bee Sil \eetecee es -; omeeey 
be shared between many ‘ | ee ery ors ra teceeneeeee Rl wt 
types of computers without = eee feet K 
conversions that can reduce 
accuracy and alter data 
content. 


janet tccueeetstacelsguesees=—— \ ® 
To wm | AUTOCAD 
: = em RE laa 


ies) cae: ees wens 


IN. AUTODESK 


AutoCAD, AutoShade, Autodesk and the Autodesk logo are 
registered trademarks of Autodesk, Inc. Autodesk RenderMan 
and Autodesk 3D Studio are trademarks of Autodesk, Inc. 
RenderMan is a registered trademark of Pixar, Inc. Trade- 
marks of other companies gratefully acknowledged. 
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other popular software. Price: $349; 
$495 (bundled with Tempra Pro). Mi- 
crographics (Chicago). 
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Video Board 

Nth Graphics has announced NthTV, 
a video board that combines the capa- 
bilities of a true-color graphics card 
with VGA-to-NTSC video conversion. 
Users can create presentations in up to 
16.8 million simultaneous colors and 
record them on to videotape. The board 
also comes with drivers that display 
CAD, Windows, and VESA-compatible 
software at the highest possible levels 
of color and resolution, according to 
the company. Display-list processing 
drivers for Autocad and Versacad can 
support interlaced 1280-by-1024 and 
1600-by-1024 resolutions with 16 col- 
ors on 1024-by-768 monitors. Nth 
Graphics (Austin, TX). 
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New Generation 

Generation Systems has announced 
Designer 24, a 24-bit display board for 
the Mac. The company says that its 
use of RACE (Redundant Access Cycle 
Eliminator) accelerator technology re- 


duces NuBus traffic, allowing the 
product to be 25 percent faster than 
nonaccelerated 24-bit cards and to ap- 
proach the speed of QuickDraw. Oper- 
able in 1-, 8-, or 24-bit modes, the prod- 
uct affords a screen resolution of 1024 
by 768 and a 74Hz refresh rate. The 
card offers gamma selections for Sony 
and Ikegami monitors. Price: $1995. 
Generation Systems (Sunnyvale, CA). 
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Venice Add-On 

Getris Images has introduced Aramis 
add-on boards for its Venice 2D and 3D 
paint and animation system. The sys- 
tem can be configured with up to 10 
boards. Aramis stores and processes 
video in two formats: 4:4:4 PAL/NTSC, 
or keyless RGB, and 4:4:4:4 
PAL/NTSC, or video with key. Storage 
is scaled intelligently. For example, 
the board can differentiate between 
small animation cells and full-screen 
images and store them proportionate- 


ly. The stored files are instantly avail- 
able for automatic, real-time perfor- 
mance of rotoscoping and animation. 
Price: starts at $50,000. Getris Images 
(Los Angeles). 
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Breezy Multimedia 

Targa Systems Corp. has announced 
the Application Video System 4000 
(AVS4000), a PC-based development 
system for multimedia business pre- 
sentations. The Video Integrating 
Targa Technology Software (VITTS), a 
new tool set, helps the user combine 
video, text, graphics, and digital audio. 
The company provides training classes 
and customizes each system, some- 
times integrating the user’s existing 
equipment. Price: $30,000 to $45,000 
for complete system (includes IBM- 
compatible PC, imaging peripherals, 
and software tools). Targa Systems 
Corp. (Hartford, CT). 
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Presentation Graphics 

Tilcon has introduced GraphicWay, a 
presentation graphics package with 
four integrated programs: Chart, Text, 
Draw, and Show. The package features 


A Scan Converter That Fits All Computers 
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Yamashita Engineering Manufacture, Inc. 


The YEM CVS-980 Can 
Convert Any Software 
Program to the Sharpest 
Video Broadcast Signal 


PC e WORKSTATION 
INTERLACED 
NON-INTERLACED 


EXCEPTIONAL STANDARD FEATURES: 


@ 16-Step Flicker Elimination Circuitry Providing Maximum ANALOG e TTL 


Resolution (a YEM exclusive feature) 
@ Picture Height and Width Size Adjustments For Aspect Ratio Correction 
@ Zoom Function - Enlarging even the smallest text or graphics Call today for a free 
@ RS232 Serial Port For Full Remote Control demonstration 
@ Four Individual Picture Size and Position Storage Memories 1-800-331-2019 


Exclusive U.S. Distributor: 
James Grunder & Assoc., Inc. @ 5925 Beverly * Mission, KS 66202 « (913)831-0188 * FAX (913)831-3427 
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IBM Unveils 3.5-Inch Rewritable 
Optical Disk Drive 
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June 12,1991 


Verbatim Unveils 3.5-Inch | 
Rewritable Optical Disk. 
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WHAT A COINCIDENCE. 


It's been said that two great minds Often gage Ae 
think alike.As you can see, in this case, Ss De cas 
two of the greatest minds in computer 
technology have developed a disk drive - disk. Because unlike some of our compet- 
and a disk so superior, so remarkably et fl  jtors, our disk is ready to be shipped today. 
compatible, theyre destined to change WSS anna And that’s no coincidence. 
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the way information is stored forever. 
So call Verbatim at 1-800-759-3475 for 
more information about our 3.5-inch 


= 
Od): 
\ 
© 
ONE 
(Y) | 
© | 
00 | 
hog 
SC) 
Le 
~ 
ea) 
% 
a 
2 
CO 
i 
: 
LL 
a 
= 
“ns 
q) 
© 


Reader 


information Card 
SEPTEMBER 1991 EXPIRES DEC. 1991 


PLEASE PRINT OR TYPE—MUST BE FILLED IN COMPLETELY 


( ) 


TELEPHONE 


VES, | WOULD LIKE TO CONTINUE TO RECEIVE COMPUTER 
GRAPHICS WORLD 


i lg ee es 


1. 


22 
24 
26 
28 
38 
2. 


PRIMARY BUSINESS R19 

(PLEASE CHECK THE ONE BOX THAT BEST DESCRIBES YOUR BUSINESS 

OR INDUSTRY.) 
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Data Processing, Software, and Consulting 

(1) Computers and Peripherals Manufacturing 

CL] VAR’s, VAD’s, Systems Integrators, Dealers and Distributors 

CL) Automotive, Aerospace, Machinery, Industrial Equipment, Process & Other 
Manufacturing Industries 

C) Architecture, Engineering, Construction, including Space Planning 

L) Financial including Banking, Real Estate, Insurance and Brokerage 

CL) Distribution including Wholesale, Retail, Restaurant, and Food Chains 

CL] Transportation including Rail, Bus, Marine, Shipping, Auto Rental, Airline, 
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WHICH OF THE FOLLOWING BEST DESCRIBES YOUR TITLE OR OCCUPATION? 
(PLEASE CHECK ONE BOX ONLY) 


[] Corporate Management F. () Data Processing Staff 
[] Design/Engineering Management G. ©) Creative/Graphic Design 
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[] Data Processing Management 1. (© Consulting 

1) Design/Engineering Staff J. ©) Other (please specify) 


WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 
(PLEASE CHECK ALL THAT APPLY) 


[] Mechanical CAD/CAM/CAE/CIM 31 () Videotex/interactive Video 

1) Electronic CAD/CAE 35 () Graphic Arts/Advertising 

1 Architectural CAD 39 (] Electronic Publishing/Pre-Press 
[] Mapping 43 () Image Processing 

[] Medical & Scientific 47 © Technical Documentation 

(1) Business & Presentation Graphics 51 () Training/Simulation 

[] Video/Film/Animation 59 () Other (please specify) 
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(PLEASE CHECK THE OWE BOX THAT BEST DESCRIBES YOUR BUSINESS 
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CL) Computer Service including Graphic Design, Time Sharing, 
Data Processing, Software, and Consulting 

1) Computers and Peripherals Manufacturing 

(J VAR’s, VAD’s, Systems Integrators, Dealers and Distributors 

(1 Automotive, Aerospace, Machinery, Industrial Equipment, Process & Other 
Manufacturing Industries 

(J) Architecture, Engineering, Construction, including Space Planning 
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Trucking, and Air Freight 
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[J Non-Manufacturing Industries including Exploration, Mining, Drilling, 
Agriculture, Forestry and Fishing 

C) Educational institutions 

C) Other (please specify) 
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WHICH OF THE FOLLOWING BEST DESCRIBES YOUR TITLE OR OCCUPATION? 
(PLEASE CHECK ONE BOX ONLY) 
(J Corporate Management 

[) Design/Engineering Management 
[1] Production/Operations Mgmt. 

1 Data Processing Management i. (© Consulting 

1 Design/Engineering Staff J. © Other (please specify) 
WHAT ARE YOUR PRINCIPAL APPLICATION AREAS FOR COMPUTER GRAPHICS? 
(PLEASE CHECK ALL THAT APPLY) 


F. () Data Processing Staff 
G. () Creative/Graphic Design 
H. (J) Marketing 


(] Mechanical CAD/CAM/CAE/CIM 31 (J Videotex/interactive Video 

1 Electronic CAD/CAE 35 (©) Graphic Arts/Advertising 

0 Architectural CAD 39 (© Electronic Publishing/Pre-Press 
[] Mapping 43 ( Image Processing 

[) Medical & Scientific 47 (1 Technical Documentation 

[1] Business & Presentation Graphics 51 (© Training/Simulation 

() Video/Film/Animation 59 () Other (please specify) 


FOR WHICH PRODUCTS DO YOU HAVE A PURCHASING INFLUENCE? 
(PLEASE CHECK ALL THAT APPLY) 


[) Software 36 () Monitors 
0 Printers and/or plotters 40 () Image Processing Equipment 
1 Personal Computers 44 () Video Equipment 
[) Workstations 48 ( Networking Systems/Modems 
[J Minicomputers 52 () Storage Devices 
[] Mainframes 56 [) Presentation Systems (including Filr 
[) Boards Records, Screen Displays) 
[) Input Devices (including Scanner 60 () Supplies & Accessories 
Data Tablets, Digitizers) 68 () None of the Above 
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PC’S/WORKSTATIONS? 
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[J Macintosh/Apple 

[J IBM/IBM compatible 


[) HP/Apolio 21 () Other (please specify) 
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COMPUTING A PATH FOR SURVIVAL...AND SUCCESS! Special 


Orograms for design, construction, management, and marketing. 


50+ SESSIONS & HANDS-ON WORKSHOPS. Guidance on CAD, 
CAFM, construction computing, project management, marketing 


graphics and networking. ¢ Authorized AutoCAD Training by N. Y. 
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PREVIEW 1992 TECHNOLOGY SOLUTIONS. See 10,000+ products. 
Compete in Top Gun: AutoCAD Olympics sponsored by CADENCE 
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NYC/AIA DESIGN COMPETITION...Explore the interface of FREE SHOW TICKETS 
re | CALL 800-766-EXP©O 
imagination and automation 


Organized by Expoconsul International, Inc., 500 College Road East, Princeton, NJ 08540 
AEC EXPO is not affiliated with the A/E/C Systems show or its sponsors. “The 
Enhancement Center for AutoCAD Users” is not sponsored by or affiliated 


with Autodesk, Inc. “AutoCAD is a registered trademark of Autodesk, Inc. 


a WYSIWYG environment that lets 
the user make changes to a drawing, 
chart, or other document without leav- 
ing the screen. Charts can be placed in 
sequence for a slide presentation. Oth- 
er charting capabilities include 3D ef- 
fects, log scaling, a “quick graph” op- 
tion, and more. A special developers’ 
edition allows the package to be em- 
bedded into other applications. A DOS 
version is available now. A Windows 
version is expected to ship in October. 
Price: $495 (developers’ version is 
$695). Tilcon Software Limited (Ne- 
pean, Ontario, Canada). 
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Audio/Video Encoder 

Silicon Graphics has announced Stu- 
dioVision, an audio/video encoder box, 
along with new drivers. The products 
are for IrisVision, a real-time 3D 
graphics board based on Intel micro- 
processors. The StudioVision encoder 
box allows presentations captured on 
IrisVision to be recorded on to video- 
tape. Visualization scenes, walk- 
through models, and voice narrations 
are a few of the applications. The new 
drivers support Autocad, Cadkey, Mi- 
crostation, SCO Open Desktop, and 
the IrisView 2.0 3D DXF File Viewer. 


The first driver ordered with an IrisVi- 
sion board is free. Price: $95 (each ad- 
ditional driver); $795 (StudioVision 
encoder box). Silicon Graphics (Moun- 


tain View, CA). 
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3D Transformer 

Microtime has announced two new 
versions of its 3D Impact Variable Im- 
age Transformer. Series Two and 
Three allow real-time mapping of vid- 
eo on to 3D objects. The systems divide 
images into polygonal patches. These 
patches are automatically positioned 
to create root objects the user chooses 
from a library. By manipulating para- 
meters, the user can transform a root 
object into other 3D shapes, such as a 
page turn or a cube with exploding 
faces. Up to three video sources can be 
mapped simultaneously. The new ver- 
sions supply fewer patches and lower 
resolution than Series Four, but video 
signal quality remains the same. Mi- 
crotime (Bloomfield, CT). 
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VGA-AVer 


— VGA to TV, VCR (NTSC or PAL) 
Audio Video convertER card 


— GENLOCK & OVERLAY VGA Screen 


with Camera or VCR Video 

— MUSIC I/P Mixs PC SPEAKER & 
MICROPHONE I/P to Create 
Wonderful Sound O/P 

— Overscan & Underscan 

— FLICKER-FREE Display 


— ZOOM & PAN VGA Screen 


AVer 1000 


— VGA to NTSC Converter Card 
— Overscan & Underscan 

— Interlaced & Noninterlaced Scan 
— Flicker-Free Filter 


See us at: 
6 COMNNDEN/Fall ‘91 


October 21-25, 1991 


Sands Hall 


Curtain Call 


Brown-Wagh Publishing has an- 
nounced Curtain Call, a multimedia 
presentation program for Windows 3.0. 
Curtain Call comes with a “slide show” 
feature that can integrate images with 
sounds for a quick slide presentation. 
Also included are a paint box, a 256- 
color palette editor, a fill tool, automat- 
ic rendering, and digital audio support 
for Sound Blaster, along with a clip- 
board that lets the user create applica- 
tions and import graphics, text, and 
still-frame video. The product is ship- 
ping. Price: $199.95. Brown-Wagh 
Publishing (Los Gatos, CA). 
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TouchVision’s D/Vision 

TouchVision has announced D/Vision- 
Pro, software that converts a PC or 
IBM PS/2 into a random-access video 
editing system. The use of D/Vision- 
Pro, together with Intel’s DVI com- 
pression board, allows about an hour of 
near VHS-quality video to be stored on 
a hard disk. The package provides two 
channels of digital audio, along with 
EDLs in any of six standard formats. 
An optional time code reader board 
supports full traceback to original lon- 
gitudinal SMPTE time code. Price: 


VIDEO 
ViViD 16 
— TARGA 16 Fully Register- 


Level Compatible 

— RGB, Composite Video, S-Video 
I/Os 

— Real-Time (1/30S) 32768-Color 
Frame Grabber and Display Card 


AVer 2000 ea: « ntsc) 


— Display Live Video Window on VGA 
Monitor 

— Grab and Save Video Frame 

— Windows 3.0 Driver Included 


DISTRIBUTOR & 
OEM WELCOME 


Distributor 

YIC (415) 651-4036 

SADA (408) 729-9427 

Distributor Information 

ADDA TECHNOLOGIES, Inc. 

NO. 28-1, Lane 191, Yung-Ho Rad., 
Jong-Ho County, Taipei, Taiwan, R.O.C. 
Tel: 886-2-2484131 

Fax: 886-2-2484276 or 2404538 


All the price are effective in USA only. VGA-AVer, AVer, ViViD 16 are trademarks of ADDA. All other (registered) trademarks are properties of their respective holders. 
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$4950 (D/Vision-Pro); $595 (time code 
reader board). TouchVision Systems 
Inc. (Chicago). 
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No Smoke, But Fire 

Homer & Associates has announced 
the Particle Generator, software that 
simulates on Iris workstations fire, 
water, gases, and other complex natu- 
ral phenomena. The company claims 


that the product can control the mo- 
tion of thousands of objects, causing 
them to obey the forces of gravity, tur- 
bulence, and collisions. In its first com- 
mercial application, the software was 
used to show waves of red particles 
running up the spine of a human form, 
simulating back pain. In tests, it has 
created near photo-realistic waterfalls, 
explosions, and erupting volcanoes. 
Homer & Associates (Hollywood, CA). 
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Break All The Traditional Barriers 


With Three-Dimensional Digitizers 


From Science Accessories 

Capture graphics from any three-di- 
mensional object or physical move- 
ment within a 9ft. x 9ft. x 9ft. cube. 
What you choose to input is only 
limited by space... your output is 
only limited by your imagination. 


With a GP-8-3D sonic digitizer from 
SAC, you can input data directly from 
any three-dimensional object, or mo- 
tionstudy. Your output can be flat art, 
contour images or dimensions of solid 
objects, or databases for film and 
video productions, robotics and more. 


Systems Compatibility 

The SAC GP-8-3D sonic digitizer 
converts physical information into 
digital form for processing by host 
computers or recording and trans- 
mission equipment. 


AutoCAD is a trade name of Autodesk, Inc. 
2 CADKEY is a trade name of Cadkey, Inc. 
3 VersaCAD is a trade name of Computer Visia, Inc. 
DesignCAD is a trade name of American Small Business Computers, Inc. 


Processed information can be used to 
provide real-time, multipoint analy- 
sis of motion, robotic instructions, 
and databases for CAM, CIM, and 
other automated and semi-automated 
systems. 


Versatility 

The GP-8-3D supports many popular 
software packages including Auto 
CAD', CADKEY2, VersaCAD?, and 
DesignCAD*. If you have special 
requirements, SAC will work with 
you to customize a software driver to 
meet your specifications. 


Digitizing Today... 
With Tomorrow’s Technology 


SCIENCE 
ACCESSORIES 
CORPORATION 
200 Watson Boulevard P.O. Box 587 


Stratford, CT 06497 
(203)386-9978 Fax (203)381-9270 Telex 964300 
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Flat-Bed Scanners 

Abaton has announced two flat-bed 
scanners for IBM-compatible PCs. A 
new 24-bit version of the company’s 
Scan 300/Color Scanner handles up to 
16.8 million colors or 256 shades of 
gray. The 24-bit scanner is bundled 
with Color Lab, a file editing package. 
The new Transcribe 300 scanner 
comes with OmniType, an application 
that transfers printed text into soft- 
ware, eliminating the need for retyp- 
ing. Each scanner offers selectable res- 
olutions of 72 to 300 dpi. Price: $1095 
(Transcribe 300); $1995 (Scan 300/Col- 
or); $595 (optional document feeder). 
Abaton (Fremont, CA). 
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Leaf Adds to Line 


Leaf Systems Inc. has announced the 
Leafscan 35 and 45 desktop scanners, 
which work with color and black-and- 
white transparencies and negative 
film. Users can select portrait or land- 
scape orientation in the scanner, 
avoiding time-consuming image rota- 
tions on the computer. Resolution is 
adjustable from 150 to 4800 dpi. The 
Leafscan 45 accommodates a wide 
range of film formats, from 35mm to 4- 
by-5 inches. The scanners operate with 
Macs and IBM PC-compatibles. A 
SCSI interface was expected to be 
available by this summer. Leaf Sys- 
tems Inc. (Southborough, MA). 
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Color Converter 

Computer Aided Technology has an- 
nounced the CAT Color Converter, a 
product that brings true color to hand- 
held scanners. The converter can cre- 
ate up to 256,000 colors for a black- 
and-white scanner and up to 16 mil- 
lion colors for a gray-scale scanner. To 
capture a color image, the user per- 
forms separate scans with three color 
filters and then combines the scans. 
The image is converted into the RGB 
format, which can be read into PC 
Paintbrush Plus and several other 
paint programs. Price: $169. The prod- 
uct is shipping. Computer Aided Tech- 
nology Inc. (Dallas). 
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3D on the PC 

Cyberware has introduced the 
3030LN, an entry-level 3D color digi- 
tizer. The company says that the prod- 
uct, which runs on IBM-compatible 
PCs, uses the same optical unit as its 
high-end digitizers, achieving the 
same speed and image quality. In less 
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than 30 seconds, the product can scan 
one side of an object. Multiple scans 
can be combined to create a 3D model. 
The 3D model data can then be mea- 
sured and manipulated in a variety of 
ways. For example, to obtain a physi- 
cal model, the user can send the data 
to 3D prototyping equipment or an 
automatic milling machine. Price: 
$29,500. The company says that deliv- 
ery is 45 days after receipt of order. 
Cyberware (Monterey, CA). 
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Gray-Scale Scanner 

The Complete PC has announced the 
Complete Half-Page Scanner/GS for 
the Macintosh, a gray-scale version of 
its hand-held scanner. This product 
scans images of up to 4.1-by-14 inches 
at 100, 200, 300, or 400 dpi. The scan- 
ner comes with a new version of the 
company’s image editing software. The 
company says that SmartScan 2.0 lets 
the user retouch photos, adjust for 
brightness and contrast, and combine 
scanned strips into images of up to 17- 
by-24 inches. A “squeegee” tool allows 
an image to be moved one pixel at a 
time, according to the company. Paint 
tools are also included. Price: $399 
(with interface card and AC adapter). 


PRODUCTS 


The Complete PC (San Jose, CA). 
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Mac image Management 
Alphatronix has announced an image 
management system for Macintosh 
networks. The Inspire VisionQuest in- 
cludes file management and search 
software, a file server, and a rewrita- 
ble optical jukebox or desktop device. 
The company says that the product 
eliminates Src ae as a separate 


35mm Slides 


Your PC 


If you make more than 
25 slides a month, you 


or App e 


film recorder you can buy for under $7000. 
Infoworld called it a “Top Value.” And with the 


process. The user can quickly access 
files both in the jukebox and archived 
on the shelf. A file can be found by 
thumbnail, keyword, date, file size, lo- 
cation, partial name, or kind of file. It 
can be reviewed, moved, copied, de- 
leted, printed, or assigned keywords. 
Price: $24,900 to $149,900. The prod- 
uct is shipping. Alphatronix (Research 
Triangle Park, NC). 
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Disk Storage for Sun 

Iomega has introduced three remov- 
able-disk storage systems for Sun 
Sparcstations. The LaserSafe worksta- 
tion, an erasable, optical mass storage 
system, has a 600M storage capacity. 
The Bernoulli 90 Workstation Trans- 
portable and Dual systems, two floppy 
drives, can each hold 90M. The compa- 
ny says that the Bernoulli systems 
achieve hard-disk performance 
through fast rotational speed and an 
advanced head actuator system. Other 
features of the floppy drives include 
cache memory and microcode. Price: 
$1399 (Bernoulli single-drive system); 
$2599 (Bernoulli dual-drive system); 
$4999 (LaserSafe system). Iomega 
(Roy, UT). 
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om 
acintosh! 


should be making them on 
your own PC or Mac. The 


Montage FR1, you can avoid service-bureau 
delays and errors. Even 


Montage” FR1 film last-minute changes are 
recorder from Presen- no problem! 

tation Technologies _ The Montage FR1 
will produce is supported by nearly 


4000-line service- 
bureau-quality slides 
from your own 
personal computer 
for as little as 57 cents 
each. Twenty-five slides a month >» 
will pay for a lease on the Montage aS 
FRI, and save you money and time! 
The Montage FR1 is the finest 


all popular presenta- 
tion software, includ- 
ing Harvard Graphics, 
Persuasion, Corel- 
Draw and many 
others. Windows 3.0 and PostScript 
support are also available. 

Call 1-800-782-2543 today for more 
information, free sample slides and a 
dealer demonstration! 


The FR1 connects to both Macintosh® and IBM® -compatible computers. 


MEMBER 
GSA 
Schedule 

croup 70 


©1990 Presentation Technologies, Inc. Macintosh is a registered trademark of Apple Computer, Inc. IBM is a registered trademark of International Business Machines Corp. 
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Object-Oriented Guide 


Object-Oriented Assembly Language 
provides concepts and descriptions to 
applications along with design tech- 
niques. The book also discusses how to 
create classes, methods, and objects, 
write reusable program codes, simplify 
string-handling routines, customize 
keyboard control, write characters, 
and much more. Windcrest (Blue 
Ridge Summit, PA), 360 pages, $24.95. 
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Freehand 3.0 


Written for illustrators and designers, 
Using Aldus Freehand 3.0 provides ad- 
vice on Freehand features, and tips on 
how to increase speed and productivi- 
ty, create special effects, and solve 
problems. In addition to case studies of 
professional illustrations, the book 
also contains actual Freehand illustra- 
tions in color. Bantam Books (New 
York), 400 pages, $24.95. 

CIRCLE 156 ON INFORMATION CARD 


Pagemaker Guide 


Real World Pagemaker 4: Industrial 
Strength Techniques discusses Page- 
maker 4.0 for Windows. The book also 
includes system issues, discusses the 
Link, Story Editor, and Inline Graph- 
ics tools, the Book command, and 


.e we Eeer 
x ¢: 4 é ‘th, Blip ? : 


we" 


HiRe 
Retouching, Photocomposition 
& Special Effects Software 


For color brochure, contact: 
Ron Scott Ince 1000 Jackson Blvd 


more. Bantam Books (New York), 429 
pages, $24.95. 
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Graphics Dictionary 


Springer-Verlag (Secaucus, NJ) an- 
nounces the availability of The Diction- 
ary of Computer Graphics Technology 
and Applications, which covers soft- 
ware, hardware, and applications of 
computer graphics. 160 pages, $24.95. 
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imaging Guide 

Written for electronic engineers, 
graphic artists, computer technicians, 
layout artists, document processsing 
professionals, and computer graphics 
programmers, Practical Image Process- 
ing in C: Acquisition, Manipulation, 
Storage provides the guidelines needed 
to build your own image processing 
system, as well as design and imple- 
mentation techniques for collecting, 
manipulating, storing, printing, and 
exporting data, examples of C and as- 
sembly code, a discussion of digitizer 


hardware and software, and more. Also 
available are all of the C programs on 
diskette for $49.95. John Wiley & Sons 
(New York), 553 pages, $39.95. 
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Engineer’s Catalog 


PERX Inc. (Corte Madera, CA) an- 
nounces its Summer-1991 Engineering 
Catalog free of charge. The catalog 
contains popular software and hard- 
ware, features comparison charts of al- 
ternative products, recommends prod- 
uct solutions for difficult measure- 
ments in data acquisition, and more. 
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Unix Program Guide 


Written to help users write programs 
that must run on multiple Unix plat- 
forms, POSIX Programmer’s Guide is 
now available from O’Reily & Asso- 
ciates Inc. (Cambridge, MA). The book 
provides an introduction to POSIX 
(Portable Operating System Interface 
for Computing Environments), and ex- 
plains how to write a POSIX program, 
input/output facilities of the standard 
C library, how to create and terminate 
processes and signals, how to obtain 
information about the environment, 
and much more. 597 pages, $34.95. 
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REMOVE HARDWARE 
O——» LOCKS x—0O 


Protect your investment! 


Don’t wait for your lock to get lost, 
stolen or fail and render your pro- 
‘gram useless. 


Our SAFEKEY’S are guaranteed to 
unlock the following: 


Houston IX 7/006¢ 713.529.5868 
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TOPAS™ 
INSCRIBER™ 
VISTA-TIPS® 


RIO™ 
LUMENA™ 
& MORE 


Limited Time Offer $525 plus S&H 


[609] 390-2799 
IMAGINE THAT 


TM-Trademarks property of respective owners 
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MICROVITEC HAS 
SOME BRIGHT IDEAS AT © 
REASONABLE PRICES. | 


Youre looking at Micro- vim 
vitec’s new 4015/FST r= 
color monitor. It’ the first 1 

in a complete range of products 


that put maximum quality on ; 
Bays) ae asians cata All of these monitors feature 


Ergonomics are everything to Microvitec’s innovative Digital 


the 4015/FST. Brilliant, Sharp, stable 7he new 4015/FST monitor gives you Memory Sizing (DMS). 
pictures are displayed on a 15” a bright, sharp, stable display at No matter what your monitor 


an extremely competitive price. . Pie 
non-glare screen. All controls are ssa lace needs are, Microvitec is sure to have 


right up front, yet covered when some creative solutions for you. 


not in use. And the small-footprint ae 
tilt/swivel base fits comfortably 1943 Providence Court, College Park GA 30337 


BRILLIANCE 
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on any desktop. 

h In addition, the new line 

of monitors from Microvitec 

fe (= offers the 5017/FST, a 17” 
flat square tube color monitor, 

| andthe 2020, a 20” large 
screen, autoscanning color monitor. 


Ahm phen erci 


Color Publishing 


Joins the PennWell Graphics Group 
Keeping Pace with Graphics Technology in the Information Age 


PennWell is committed to providing the graphics technology markets with the objective 
information they need to make important decisions. With seven distinct publications, 
PennWell Graphics Group covers virtually every segment of these evolving technologies. 


COMPUTER  inttitoce agonaa 
Computer Graphics World Asia-Pacific is the Ps a 


single source for information on computer graphics wor PACIFIC 
technology, products, and industry trends in the Asia- 
Pacific region. CGW Asia-Pacific focuses on the 
following application areas: design engineering, 
science & medicine, graphic arts, visual commun- 
ications, architectural design, and mapping. It is 
patterned after monthly CGW editions, but the content 
is tailored for purchasers of computer graphics 
equipment and services in the Asia-Pacific area. 


Computer Graphics World is the original international Options: 


An Artist's 
business publication to cover the fast-growing, multi- i 
billion dollar computer graphics market. It reaches more 

than 180,000 managers, decision-makers, and users in 
business, industrial, government, 
and educational organizations. 
All segments of this expanding 
market are covered: science and 
medicine, mapping, graphic arts, : | 
visual communications, design iAcsiwaationia Slreich Boundaries 
engineering, and architectural - oe a 
design. Each issue provides Noo Ey, ae 
coverage of computer graphics esas 
applications, technological 
trends, and product 
developments. 


Color Publishing provides a comprehensive source 
of information in the evolving market for color systems. 
Published bi-monthly, it strives to make the technology 
understandable for printing, newspaper, service bureau, 
design, inplant, and publishing professionals so that they 
can make intelligent buying decisions. 


TypeWorld, published twice monthly in 
newspaper format, focuses on typesetting and 
electronic publishing systems for both the 
commercial and corporate markets. TypeWorld 
covers the corporate inplant, 
commercial printers, newspaper 
publishers, commercial 
publishers, typesetting, imaging 
services, prepress services, and 
art services markets. 


TET Terabe ere eee Peer ETE 


Computer Graphics World 
Show Daily serves the 
attendees at two major industry 
trade shows, National Computer Graphics Association 
(NCGA) and ACM SIGGRAPH. The 
Show Daily provides a cost-effective 
way to increase your booth traffic. It 
is distributed at strategic locations 
on the show floor. It is one of the 
most effective ways to generate 
quality sales leads while contributing 


Sat ig = ieee 


TypeWorld 


to your company’s overall strategy PostScript Directory 
for exposure in the marketplace. contains detailed listings 
for high-quality Post- 
Computer Graphics World si geben a diaes 
Buyers Guide serves OEMs, VARs, . includes more than 
product developers, manufacturers, and end users in business 1,000 sexvice bureaus 
and industry. It is a current, complete reference for graphics one ae ec 
It is the most comprehensive resource of service 


products and services, the one handbook specifiers keep, read, 
and use when they're ready to buy computer graphics products. 
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bureaus in the industry. 


11-143 Imaging ’91 spon- 
sored by BIS Strategic Deci- 
sions; held in New York. 
Contact: Ms. Mary Ellen 
Whelan, BIS Strategic Deci- 
sions, One Longwater Cir- 
cle, Norwell, MA 02061; 
617/982-9500. 


47-149 1991 Federal Com- 
puter Conference sponsored 
by National Council for 
Education on Information 
Strategies; held in Washing- 
ton, DC. Contact: Mr. Jim 
Kloiber, National Council 
for Education on Informa- 
tion Strategies, POB 13376, 
Silver Spring, MD 20911- 
3376; 301/587-9344. 


17-19 Engineering Work- 
stations Conference spon- 
sored by the Institute for the 
Advancement of Engineer- 
ing; held in Los Angeles. 
Contact: The Institute for 
the Advancement of Engi- 
neering Workstations Con- 
ference, POB 3275, Santa 
Monica, CA 90408-3275; 
213/450-0500. 


24-26 Scientific Comput- 
ing & Automation Confer- 
ence and Exposition spon- 
sored by Elsevier Communi- 
cations; held in Philadel- 
phia. Contact: Mr. Matt Lal- 
ly, Show Director, 301 Gi- 
braltar Drive, POB 650, 
Morris Plains, NJ 07950- 
0650; 201/292-5100. 


25-27 CAD/CAM/CAE/ 
CIM Applications for Manu- 
facturing and Productivity 
(CAMP) Budapest ’91 spon- 
sored by World Computer 
Graphics Association Inc.; 
held in Budapest, Hungary. 
Contact: World Computer 
Graphics Association Inc., 
2033 M Street N.W., Suite 
399, Washington, DC 
20036-8446; 202/775-9556. 


30-Oct. 3 Electronic Im- 


aging International Exposi- 
tion/Conference sponsored 


by Miller Freeman Exposi- 
tions; held in Boston. Con- 
tact: Ms. Cathy Gibson, 
Miller Freeman Exposi- 
tions, 1050 Commonwealth 
Avenue, Boston, MA 02215- 
1135; 617/232-3976. 


CAD/CAM Computer- 
Aided Design and Manufac- 
turing sponsored by World 
Access Corporation; held in 
Kortrijk, Belgium. Contact: 
World Access Corporation, 
15 Bemis Road, Wellesley, 
MA 02181; 617/235-8095. 


1-4 The Evolving Process 
of Communication: Seybold 
Computer Publishing Con- 
ference & Exposition spon- 
sored by Seybold Seminars; 
held in San Jose, CA. Con- 
tact: Mr. Kevin Howard or 
Ms. Beth Sadler, Seybold 
Seminars, 6922 Wildlife 
Road, POB 578, Malibu, CA 
90265; 213/457-5850. 


1-4 Intercad ’91 sponsored 
by World Computer Graph- 
ics Association; held in Vi- 
enna, Austria. Contact: 
World Computer Graphics 
Association, 2033 M Street 
N.W., Suite 399, Washing- 
ton, DC 20036-8446; 202/ 
775-9556. 


5-6 CAD/CAM/CAE Re- 
seller/Systems Integrator 
Strategy Workshop ’91 
sponsored by Daratech Inc.; 
held in Bedford, MA. Con- 
tact: Mr. Charles Foun- 
dyller or Mr. Thomas 
Greaves, Daratech Inc., 140 
Sixth Street, Cambridge, 
MA 02142; 617/354-2339. 


6-11 Seventh Internation- 
al Congress on Advances in 
Non-Impact Printing Tech- 
nologies sponsored by The 
Society for Imaging Science 
and Technology; held in 
Portland, OR. Contact: The 
Society for Imaging Science 
and Technology, 7003 Kil- 
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REALTIME 
SCAN 
CONVERTER 


The 


CVS-980 = 


@Super wide-range multi-sync & multi-scan, 15-80kKHz 
@Accepts high-vision HDTV format 

@Provides multipurpose outputs simultaneously 

@ Zooming function from half to double 

®@Complete flickerless (U.S. Patent = 4924315) 

@24 bit processing, 16.7M colors displayable 

@RS-232C controls 

@ Automatic sensing & adjusting various formats of CG video 
@Accepts analog or TTL of interlaced or non-interlaced 


model CVS-910 model CV$-970 ™ 


@ Zooming function @For large screen projectors 
@ Flickerless ®@ Selectable outputs for HDTV, 
@ Multi-Sync, Multi-Scan Interlaced or Non-interlaced. 
® Accepts Analog & TTL @ Flickerless 


@ 24 bits processing @ 24 bit processing 


@H.Scan Rate 15~40KHz 
mode! AC-7000 
model CV$-960 @CG Animation Recording Systems 


@ Automatically accepts model DA-950A 
interlaced high resolution @ Distribution Amplifier 
CG1280 x 1024~ 1024 x 768 model §\W-950 


@ 3D filter technology 
without field skipping. poietic arte eae 


Our Tokyo inter ’91 Stand No.5205 


fen. 


YAMASHITA ENGINEERING MANUFACTURE INC. 


1926 Okata, Atsugi-shi, Kanagawa 243 Japan 
Phone : 0462-28-8883 Fax :0462-29-1944 


YEM AMERICA, INC. 


19951 MARINER AVE, TORRANCE, CA 90503 U.S.A Phone : 213-793-1288 Fax : 213-371-5108 
Distributors 


AUSTRALIA Mastatek Pty Ltd. TEL.3-646-5477 FAX.3-646-2730 
BENELUX Auvio TEL.71-313642 FAX.71-318904 

DENMARK Videotronic A/S TEL.42-84-8500 FAX.42-84-8996 

FRANCE Soft SA TEL.78-60-6690-FAX.78-95-4655 

GERMANY Video Plus GmbH TEL.040-47-106-01 FAX.040-47-106-222 
ISRAEL Moked Or Video Ltd. TEL.3-5741777 FAX.3-773990 

ITALY C.V.E. Spa TEL.362-220-642 FAX.362-220-656 

NORWAY Quive a.s. TEL.33-33206 FAX.33-33041 

SINGAPORE Rank O'Connor's Pte Ltd. TEL.4737944 FAX.4724508 

SPAIN Gonzalez-Olaechea TEL.3-200-6370 FAX.3-201-3907 
SWEDEN Danmon Svenska AB TEL.8-768-0705 FAX.8-768-2667 
SWITZERLAND Z &B Video AG TEL.1-840-4588 FAX.1-840-4575 
THAILAND Multi-Tech International TEL.2-381-1029 FAX.2-381-1565 

U.K. Fumeo Video Systems Ltd. TEL.0235-811027 FAX.0235-811035 
U.S.A. James Grunder & Associates, Inc. TEL.913-831-0188 FAX.913-831-3427 
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Every four years a dialogue 
between Creativity and technology 
takes place in Dusseldorf at 
IMPRINTA, the world's leading 
trade fair for up-to-the-minute 
innovations in typesetting and 
reproduction. IMPRINTA 92's 
four elements - exhibition, 
congress, symposia and exhibitor 
seminars - will bridge theory 

and practice. 


Over 70,000 trade visitors from 70 
countries and 386 exhibitors, 
one-third from outside Germany, 
participated at IMPRINTA 88. 
IMPRINTA 92 will not only build 
on these numbers but highlight 
future applications in: 
artwork/layout design; text 

and picture technology; data 
communication; printing plate 
assembly; plate making; and 
documentation technology. 


At IMPRINTA 92 we invite you 
to see in practice the latest 
processes that will be 
indispensable tomorrow. 


For show information: 


Dusseldorf 


Trade Shows 


150 N. Michigan Ave., Suite 2920 
Chicago, Illinois 60601 
312/781-5180 FAx 312/781-5188 


For hotel and travel information: 


Dusseldorf Travel Service 
110 Painters Mill Road 
Owings Mills, MD 21117 
(800) 234-2929 

(301) 363-1300 in Maryland 


We recommend & Lufthansa Airlines 
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worth Lane, Springfield, VA 
22151; 703/642-9090 (addi- 
tional contact: Mr. Walter 
Crooks, Exhibit Coordinator; 
408/256-4432). 


9-10 Desktop Color Expo 
sponsored by Champion 
Productions Inc.; held in 
Houston. Contact: Mr. Da- 
vid Meyer, Champion Pro- 
ductions Inc., 12401 Wash- 
burn Avenue S., Burnsville, 
MN 55337-1773; 800/827- 
8009. 


10-13 Autotech Asia 91: 
4th International Exhibi- 
tion & Conference on Auto- 
mation Technology spon- 
sored by the Society of Man- 
ufacturing Engineers; held 
in Hong Kong. Contact: Ms. 
Kathleen A. Wilson, Man- 
ager, Society of Manufactur- 
ing Engineers, One SME 
Drive, POB 930, Dearborn, 
MI 48121-0930; 313/271- 
1500. 


15-17 CD-ROM Expo 
sponsored by World Expo 
Corp.; held in Washington, 
DC. Contact: World Expo 
Corp., POB 9107, Framing- 
ham, MA 01701; 508/879- 
6700. 


18-21 Paris Cite 91 spon- 
sored by Adac/Paris Cite; 
held in Paris. Contact: Ms. 
Evelyne Crombez, Adac/ 
Paris Cite 91, 27 Quai de la 
Tournelle, 75005 Paris, 
France; telephone: 33/1/43/ 
26/29/99; fax: 33/1/43/29/ 
38/01. 


21-25 Comdex/Fall ’91 
sponsored by The Interface 
Group; held in Las Vegas. 
Contact: The Interface 
Group, Conference and Ex- 
position Producers, 300 
First Avenue, Needham, 
MA 02194-2722; 617/449- 
6600. 


21-26 Systems 91 spon- 
sored by Kallman Asso- 
ciates; held in Munich, Ger- 
many. Contact: Mr. Gerald 
G. Kallman, Kallman Asso- 
ciates, Five Maple Court, 
Ridgewood, NJ 07450-4431; 
201/652-7070. 


22-24 Cimdex sponsored 
by Cahners Exposition 
Group; held in Detroit. Con- 


tact: Ms. Leslie Livingston, 
Public Relations Manager, 
Cahners Exposition Group, 
999 Summer Street, POB 
3833, Stamford, CT 06905- 
0833; 203/964-0000. 


26-31 Lasers in Graphics/ 
Electronic Design in Print 
conference sponsored by 
DTI; held in Ft. Lauderdale, 
FL. Contact: Mr. Tim Bol- 
ton; DTI, 1855. E.’ Vista 
Way, Suite 1, Vista, CA 
92084; 619/758-9460. 


29-34 MacWorld Expo/ 
Asia sponsored by World 
Expo; held in Hong Kong. 
Contact: Ms. Deborah Paul, 
World Expo, 111 Speen 
Street, POB 9107, Framing- 
ham, MA 01701-9107; 
508/879-6700. 


29-Nov. 4 GIS/LIS ’91 
sponsored by AM/FM Inter- 
national; held in Atlanta. 
Contact: GIS/LIS ’91, 5410 
Grosvenor Lane, Suite 100, 
Bethesda, MD 20814-2122; 
301/493-0200. 


5-6 Mac Show sponsored 
by Desktop Publisher; held in 
King of Prussia, PA. Contact 
Mr. Jim Pennypacker, 1951 
Audubon Drive, Dresher, PA 
19025; 215/643-5940. 


14-13 Second Annual Mac- 
roMind Developers Confer- 
ence sponsored by Macro- 
Mind Inc.; held in San Fran- 
cisco. Contact: Ms. Laura 
Douglas, MacroMind Inc., 
410 Townsend, Suite 408, 
San Francisco, CA 94107; 
415/442-0200. 


11-13 Online/CD-ROM 
91 Conference and Exposi- 
tion sponsored by Online 
Inc.; held in San Francisco. 
Contact: Online/CD-ROM 
"91, 11 Tannery Lane, Wes- 
ton, CT 06883; 203/227- 
8466. 


14-15 Image Compres- 
sion Conference sponsored 
by BIS Strategic Decisions; 
held in San Jose, CA. Con- 
tact: BIS Strategic Deci- 
sions, POB 5-0076; Woburn, 
MA 01815-0076; 617/894- 
5093. 
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GIS/ LIS 
1991 


ATLANTA, GA 
OCT. 28 - NOV. 1 


¢ For the newest ° the latest 


¢ the most exciting * the biggest 
¢ the best show of its kind B e ther e é 
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Please send more information about Name 
GIS/LIS '91 in Atlanta, GA 
Address 
Return form to: City 
GIS/LIS '91 
5410 Grosvenor Lane, Suite 100 Oise et AIDS Lae ny oe MORE 
Bethesda, Maryland 20814-2122 
Phone (301) 493-0200 Member Status: 
Fax (301) 493-8245 _ACSM 4 ASPRS AM/FM LY AAG LY URISA OG Other 
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GIS/LIS '91 Sponsored by: - American Congress on Surveying and Mapping + American Society for Photogrammetry and Remote 
Sensing +» AM/FM International - Association of American Geographers + Urban and Regional Information Systems Association 
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ERRATA 


We regret any inconvenience caused by 


our printers failure to remove the tag line 
“Japan's #1 name in Professional Plotters’ 


from Mutoh’s ad appearing in the July 1991 


issue. 


For more Information from the companies advertising In this Issue, circle the appropriate reader service number on the card. 
The Ad Index is published as a service. The publisher does not assume any liability for errors or omissions. 
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NEW ENGLAND, EASTERN 
CANADA 


Alan D. Ventura, Regional 
Manager 

One Technology Park Drive 
P.O. Box 987 

Westford, MA 01886 

TEL: (508) 692-0700 


MID-ATLANTIC & SOUTHEAST 
lan Ross, Regional Manager 
14 Vanderventer Avenue 
Port Washington, NY 11050 
TEL: (516) 767-3738 

FAX: (516) 883-6268 


MIDWEST, WESTERN CANADA 
Phil Davis, Regional Manager 
O'Hare East Office Building 
9501 West Devon, Suite 203 
Rosemont, IL 60018 

TEL: (708) 696-4350 

FAX: (708) 696-4839 


NORTHERN CALIFORNIA, 
NORTHWEST 
John Sly, Regional Manager 


Bill Cooper 
Boris & Sly Associates 


Sales Offices 


4000 Elwell Court, Suite 234 
Palo Alto, CA 94303 

TEL: (415) 965-4334 

FAX: (415) 965-0255 


SOUTHERN CALIFORNIA, 
SOUTHWEST 


Tom Boris, Regional Manager 
Greg Cruse, Regional Manager 
Boris & Sly Assoc. 

2232 S.E. Bristol, Suite 109 

Santa Ana Heights, CA 92707 
TEL: (714) 756-0681 

FAX: (744) 756-0624 


SOUTHWEST 

Randy Jeter, Regional Manager 
19627 Interstate 45 North, 

Suite 220 

Spring, TX 77388 

TEL: (713) 353-0309 

FAX: (743) 288-8350 


LONDON 

David T. Round 

69 Imperial Way 
Croydon, Surrey 
CRO 4RR ENGLAND 
TEL: 81 686 7655 
FAX: 81 688 2134 


PARIS 
Daniel Bernard 
Prominter 


40, rue Michelet - B.P. 279 

78502 Sartrouville Cedex, FRANCE 
TEL: (1) 39 14 67 80 

FAX: (1) 39 14 70 14 


MUNICH 

Johann Bylek 
Verlagsburo Bylek 
Stockaeckerring 63 
D-8011 Kirchheim/Muenchen 
Germany 

TEL: (089) 903 88 06 

FAX: (089) 904 35 26 
TOKYO 

Sumio Oka 

Intl Media Representatives 
Room 100, 21 Building 
2-2-22, Okusawa 
Setagaya-ku, Tokyo 158 
Japan 

TEL: 3-502-0656 

FAX: 5-706-7349 

ITALY 

Luigi Rancati 

Roncati Advertising 
Milano San Felice Torre 5 
20090 Segrate, Italy 

TEL: (02) 70300088 

FAX: (02) 70300074 


KOREA 
Mr. El Chul Kim 
IC&A 


Room 804, Shamduk Building 
431 Da-dong, Chung-ku 
Seoul 100-180, Korea 

TEL: (822) 779 1538 

FAX: (822) 774 5399 


TAIWAN 

Mr. Summer Chien 

Acer TWP Corporation 

49-2, Lane 234, Fu Hsing N. Rd. 
Taipei, Taiwan, R.O.C. 

TEL: (886) 2 743 6959 

FAX: (886) 2 745 1950 


SINGAPORE 

Mr. Mike Seah, Director 

Bell Associated Agency 

No. 3 Pemimpin Drive #07-03 
Lip Hing Ind. Bidg. 

Singapore 2057 

TEL: (65) 754 0922 

FAX: (65) 752 8395 


HONG KONG 

Mr. Tom Gorman 
Managing Director 
CCI-Asia Pacific Ltd. 

Suite 905-Guardian House 
32 01 Kwan Road 

Happy Valley, Hong Kong 
TEL: (852) 833-2181 

FAX: (852) 834-5620 
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THE TURN KEY III 
(500 lines RGB) 
The NEW camera made to be 
used with the Targa+16® and 
other leading capture boards. 
Note: 
We take trade-ins on the 
older TK870U 
TK1070U w Autofocus/Macro 
Lens, Power Supply and System 
Interface Cord. $1780 


tput im most 3-D fort 
A La front, 3-D Studio, Sy A . os 


Featuring 


products, 


employment opportunities 


services, systems 

Closed Circuit Products 
(800) 999-3130 / OEM Pricing 
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& software. 
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Custom Color 
Transforms 


Need to convert between different color spaces? 


IMAGE 
COMPRESSION 


PARALLEL JPEG 
UNPARALLELED PERFORMANCE 


OPTIPAC - Flexible Compression Solution 


* Color, Gray Scale and Binary Images 

* Lossless and 10 Controlled Quality (CQ) Modes 

* Varying CQ Compression Ratios in Excess of 100:1 
* Lossless Ratios Up to 3:1 or More 

¢ Extendible I/O Capability for Any I/O Device 

* Fully Programmable Compression Engine 

* A Single Software Interface 


VANCOUVER 
FILM 
SCHOOL 


presents: 


3D COMPUTER 
GRAPHICS 
ANIMATION 


This 9 month program is the most 

comprehensive of its kind in North 

America and is a full immersion into 

computer graphics animation. The 

Classes are integrated with a high- 

end commercial production company 

and graduates achieve a widely 

adaptable range of computer skills. 

Highlights include: 

* Low student-equipment ratio 

* 2,000 + hours of training 

* Wide range of industry software 

* Theoretical/practical experience 

* Highly skilled instructors 

* State-of-the-art workstations 

* A completed portfolio with 
commercial production value of 
$180,000 


We also offer an intensive foun- 
dation program in 16mm film 
production. For information 

Call or write: 


Vancouver Film School 
400 -1168 Hamilton St. 
Vancouver, B.C. 
Canada V6B 2S2 


604 685-5808 


Fax: 685-5830 
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Need to characterize color print devices? 
Need to color calibrate scanners? 


Configurations: + Upto Five (5) DSPs 
* Software Only Version 


Want accurate color? 


Standards: ° JPEG (Proposed Standard) 
¢ CCITT Group III & IV 


Speeds: Compress 512 x 400 Full Color 
Images in Less Than One (1) Second 


Advantages: °* Increased Communication Rates 
* Increased Disk Storage Capacity 


OPTIVISION, INC. 
(800) 562-8934 — (916) 756-1309 FAX 


C4 Noel 


9206 12!M Ave. So, * Minneapolis, MN 55425 
(612) 885-9077 
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DRIVERS! 


Don’t throw away your expensive graphics 
cards and monitors. Buy drivers to support 
the latest version of AutoCAD, Windows, 
Microstation, and more. 


NEXT TIME YOU HAVE TO MAKE A 


LAST MINUTE SLIDE PRESENTATION Supported cards include: 


Control Systems Artist 1, 1+, 2 
Verticom M16, M256, M16E, M256E 
Verticom H16, H16B, H256 
Verticom MX16, MX256 

Verticom HX16, HX256 

NEC MVA 1024/16 and /256 

Orchid Turbo PGA 


CALL FOR MORE INFORMATION 


Software Integrators 
415 - 726 - 8662 
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SHOOT YOUR COMPUTER 


The NPC Screenshooter is the simplest 
and most economical way to make 
Polaroid instant prints and 35mm slides 
directly from your computer monitor 
or CRT. Screenshooter outfits are avail- 
able to fit 9”, 12-13” and 19” CRTs. 


NPC PHOTO DIVISION 
1-800-344-9504 
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THE WORLD OF IMAGING SOLUTIONS 


APPLICATIONS. 
IDEAS. 
SOLUTIONS. 


® Over 20 Minicourses 
@ 50+ Sessions 
® Hundreds of Exhibits! 


Cutting Edge 
Sessions! 

JPEG 

Software Integration 
Hardware Integration 
Image Data Formats 
Machine Vision 


Electronic Imaging International* -aanaaumalle 
° ‘ September 30-October 3, 1991 fade Mabel 
Flectronic Imagin (Exhibits open October 1) ware a 
INTERNATIONAL ELECTRONIC IMAGING EXPOSITION & CONFERENCE 1991 Hynes Convention Center Di t | p 
Boston, Massachusetts gital Image Frocessing 
Image Processing 


sGiv=2 
CE 


“Who attends?” Algorithms 
From algorithms to architectures, from machine vision to morphology, Electronic Imaging International SS tniyiSieey hye. 
shows you what imaging tools are available today to meet your specific application needs. OEMs, Cameras 
systems integrators, and end-users attend Electronic Imaging International to find out what works — Monitors 
what doesn’t — and why. Image Processing Software 
High-Speed Drives 
“What's new?” Videographics Boards 
JPEG. Interactive Video. Image LANs. Image Compliant Workstations. See and understand the latest Board-Level Image 
developments and how they impact you and the world around you. PIOCeSSOrs 
Image Processing ICs 
“What’s next?” Output Devices 


Virtual Reality. HDTV. Parallel Architectures. What's at the forefront of innovation? And what does it mean (AUE(GIIIA VISITORS Tics 
to imaging users like yourself? Find out in cutting-edge conference sessions that address “here and now” (amelsouldll 
issues as well as what's on the horizon. ...and much more! 


“What’s the bottom line?” 
Your time is valuable. The benefits of attending Electronic Imaging International are immediate and measurable. The information you 
receive - invaluable. There is no better way to leverage your time! 


Register Today! Call 800/223-7126 to register, or fill in and return this form. 


Electronic Imaging International is endorsed by AIA — the Automated Imaging Association. Sponsored by Advanced Imaging and 
Computer Graphics World magazines. Owned and produced by Miller Freeman Expositions. 
*Formerly Electronic Imaging East CIRCLE 68 ON INFORMATION CARD 


___ YES! | want to attend Electronic Imaging International. Please send me a complete show and conference preview. 
| want to exhibit. Please send me more information. 


Name Title 

Company 

Address 

City state Zip 

Phone Fax 

Fax to: Electronic Imaging International ¢ 617/730-5708 CGW 


Or mail to: Electronic Imaging International, Miller Freeman Expositions, 1050 Commonwealth Avenue, Boston, MA 02215-1135 
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in research and development in 
the early- to mid-1980s. 

While several US companies, in- 
cluding IBM, Xerox, and Tek- 
tronix, have also made strides in 
flat panel research, little money 
has gone into development or man- 
ufacturing. Again, the govern- 
ment’s lack of support and the cor- 
porate world’s dedication to short- 
term, bottom-line concerns seem to 
be to blame. American firms sim- 
ply don’t have or don’t make avail- 
able the resources needed to sup- 
port strategic but unproven tech- 
nologies, especially when the mon- 
ey is needed (more than $100 mil- 
lion, in most instances) for experi- 
mental production techniques and 
factories to house them. 

By contrast, Japanese firms 

have tackled technology issues and 
manufacturing challenges with 
gusto. Says Mike Blashe, a senior 
engineer in the liquid crystal dis- 
_ play group at Toshiba America, 
“Nothing can come close to Japa- 
nese investment. They have a very 
good grasp of the market and of 
what needs to be done.” 

American analysts don’t gener- 
ally dispute that; behind the exas- 
peration of watching yet another 
American industry slip away, ana- 
lysts, and even American competi- 
tors, suggest a grudging respect for 
the Japanese who accomplished it. 

“The Japanese are dedicated to 
LCD displays,” says Jack Roberts, 
director of the graphics and display 
service at Dataquest (San Jose, 
CA). “From a pure technology 
standpoint, one might not pick the 
LCD technology, but the Japanese 
are determined by brute force [to 
make it stick] as opposed to elec- 
troluminescence, which a technolo- 
gist might view as superior.” 

While it may be too late to sal- 
vage the US flat-panel market, 
there are some lessons that the US 
should take to heart. Corporations, 
for one, need to do a better job of 
looking beyond products that yield 
short-term profits and begin in- 
vesting in projects that will reap 
long-term rewards. And the US 
government needs to become more 
involved in maintaining the tech- 
nologies that the country is losing. 

At the moment, US companies 
have no opportunity to cooperate 
with government consortiums or 
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draw from focused government re- 
sources as Japanese firms do. In 
fact, the government simply has no 
comprehensive industrial policy 
geared at helping US businesses 
stay competitive. As is so often the 
case, American display firms are 
abundantly blessed by engineering 


talent but short of capital. 

“It’s not so much the money; it’s 
more a matter of policy,” notes 
Cherry Corp.’s Olson. “We’re per- 
fectly willing to spend $600 million 
on one Stealth Bomber. It’s gov- 
ernment leadership that is sorely 
lacking. When you're looking at 
the US having less than 10 percent 
of a vital market, it means there 


are a lot of jobs overseas that we 
don’t have over here.” CGW 


FilmMaker. 
The evolutionary advantage. 


_ORNITEIIS 


Stegosaurs yee; 
Et Extn? 


How do you show life through time? How do you give it drama and.. 


SCHIANS 


Omihopes 


> Place <> on 
animal or 
magnifier 
then press button 


Pachycephalosaurs  Ceratopsians 
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. life? How do you 


convey a whole body of knowledge in the most engaging way, to everyone? 

Multimedia designers Amy Pertschuk and Chris Kruegger of Arborescence in San 
Francisco used FilmMaker and the Macintosh®. FilmMaker’s dedicated animation tools 
allowed them to create life-like simulations and smooth transitions that bring a concept to life. 
“Tt allowed us to do complex, high-quality animation in half the time and half the cost of 


traditional methods,” say the designers. 


Then with point-and-click simplicity, they created an interactive presentation that allows 
each viewer to learn at his or her own pace, also with point-and-click simplicity. 


“We couldn't have done this without FilmMaker, 


the museum's most popular exhibit.” 


We could all learn something about the process of evolution. 


FilmMaker 


1990 MacUser Eddy Award Winner 


For more information on FilmMaker’s animation 
capabilities and our complete line of 2D and 3D modeling 
and animation software products call 1-800-877-7749. 

Get the FilmMaker Video for $9.95 and the Paracomp 


Product Catalog FREE. 


Paracomp, Inc. 

1725 Montgomery Street 

2nd Floor 

San Francisco, CA 94111 

(415) 956-4091 Fax: (415) 956-9525 


” say Chris and Amy. “Now they say it’s 


FilmMaker 


PARA COMP 


The Art of Visual Computing 


Macintosh is a registered trademark of Apple Computer, Inc. All other trademarks and registered trademarks are the property of their respective holders. 
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America’s Loss, Japan’s Gain 


Once again, the US fails fo 
hold on to a strategic technology 


By Arielle Emmett 


A 


merican firms competing in 
the projection and flat-panel 
display markets acknowl- 
edge that the Japanese have an al- 
most unbeatable edge in the LCD 
race. Following a pattern that is 
well-known to American inventors 
and economists by now, the Japa- 
nese targeted the flat-panel mar- 
ket as a strategic industry, seized 
on American-invented active ma- 
trix technology in the early ’80s, 
and invested billions while Ameri- 
can manufacturers stood idly by. 

After controlling more than 80 
percent of the flat-panel market a 
decade ago, US firms today claim 
less than 2 percent, despite the fact 
that displays have always been 
listed by computer manufacturers 
at the top of the list of strategic 
technologies for the 21st century. 
The Japanese, in contrast, have 
created not only the necessary pro- 
duction technology for active ma- 
trix displays but also new plants 
and computer products that will 
support the LCD boom well into 
the next century. 

So how could it happen? Accord- 
ing to some leading experts, both 
the government and the business 
community are to blame. 

“Last year, the Japanese govern- 
ment spent $500 million on thin 
film transistor (TFT) flat-panel 
displays,” notes Eric Olson, elec- 
troluminescent product manager 
for Cherry Display Products Corp., 
a US display firm. “Our govern- 


Arielle Emmett is a freelance writer based in 
Hewitt, New Jersey. 
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ment spent $21 million, reluctant- 
ly. It’s a real tragedy.” 

In addition, says Dr. Peter 
Brody, who pioneered active ma- 
trix technology while working at 
Westinghouse in the early ’70s, the 
large US computer and electronics 
companies—including IBM and 
Apple—failed to invest in the tech- 
nology when they had the chance. 

Brody hit upon the active matrix 
principle while working on picture 
elements for a solid-state TV 
screen. By 1972, he and his team 
had already built the first active 
matrix TFT monochrome display 
and had effectively demonstrated 
color. “Westinghouse,” he says, “be- 
came interested in our work and 
started funding it in the mid-70s.” 

But Westinghouse bailed out of 
the project in 1979, just a few years 
after shutting down its TV tube di- 
vision due to Japanese pressure. 
Brody then spent the next several 
years searching for venture capital 
money to start his own active ma- 
trix display firm. He succeeded, in 
part, by starting up Panelvision, a 
company that eventually attracted 
some investment capital. But it 
was not enough, says Brody. 

“Even though we had unique 
customers and products and orders 
on the books, we couldn’t raise 
enough money to get prototypes 
into production,” Brody says. 

When Brody demonstrated Pan- 
elvision’s high-resolution comput- 
er display that, he claims, was 
“equal to, or better than, the CRTs 
then found in personal computers,” 
neither IBM, Apple, Compaq, 
DEC, Wang, Hewlett-Packard, nor 
Data General placed orders. “They 


all said, ‘Come back when you can 
give us a quote on 100,000 units.’ ” 
When Brody responded that Pan- 
elvision did not have the resources 
to manufacture at that level, he in- 
vited the companies to invest. All 
of them turned him down. 

For a while, the 3M company 
considered acquiring Panelvision, 
but it ultimately declined, despite, 
says Brody, a top-level 3M report 
urging the company to go ahead 
with the acquisition. 

Eventually, Brody moved on to 
start another company, Magna- 
screen (Pittsburgh), which he envi- 
sioned would produce a large-scale, 
TFT high-definition television. 
“The Japanese were working on a 
one-meter-square display. I felt 
that it was impractical to make it 
in one piece,” says Brody, “so I 
came up with a modular solution 
so that the screens could be mass- 
produced and fitted together like 
building blocks without leaving a 
visible gap.” 

But, again, money proved to be a 
problem. “The only money Magna- 
screen has is from private inves- 
tors and from DARPA. That 
doesn’t allow the company to pur- 
chase fabrication equipment; eve- 
rything has to be subcontracted. 
It’s expensive and totally impracti- 
cal,” he says. Frustrated, Brody 
left the company. 

Meanwhile, the Japanese seized 
the moment. Already successful 
with passive liquid crystal dis- 
plays, Japanese companies recog- 
nized that active matrix would 
provide the strategic edge for the 
future and began investing heavily 

Output, cont. on p. 119 


COMPUTER GRAPHICS WORLD SEPTEMBER 1994 


We Can Do Wonders For Your Image 


Output That Makes You 

Look Brilliant 

Today's PC software makes 
stunning graphics. And now 
you can afford to print them like 
a professional art service. For 
pennies a copy. 

The ColorMaster® Presenter 
uses advanced thermal transfer 
technology to make crisp, vivid, 
permanent images on overhead 
NO QUESTIONS ASKED {1m or paper. 
And now it's 
available direct 
from the manu- 
facturer for little 
more than ink 
ee jet machines 
that do far, far less. The differ- 
ence is obvious. 


Fast & Flexible 

You simply send your graphics 
to the memory of the printer 
and go back to work. (We've in- 
cluded an extra Megabyte of 
memory free, for a total of 1.5 
Mb.) In 2-3 minutes average 


SPECIAL INTRODUCTORY OFFER 


Coertionss 


time, you're ready to show and 
tell. With no worries about 
smearing. Transparencies need no 
special mode selection or han- 


dling. Just load — 
them in the bin. |} 
Multiple cop- 
ies? Easy. It re- 
prints from 
memory without 
tying up your computer. 


TOLL-FREE SUPPORT 


Built-in Compatibility 

It supports virtually every popu- 
lar program — presentation 
graphics, desktop publishers, 
word processors and graphics 
spreadsheets. It's even compat- 
ible with AutoCad and ready for 
future software too, with GSS 
VDI, the graphics standard of to- 
morrow. For text, there's Epson 
FS-80 emulation with built-in 
Courier fonts. And it uses any 
HP-compatible soft fonts. 


Easy to Install and Use 
Just plug it in like any 
printer to your IBM PC 
or compatible and 


~ 


‘DER R DIRECT: 800-445-651 


DIRECT 


follow the simple instructions. 
Then start printing gangbuster 
Graphics. 

Made, Supported & 

Serviced by CalComp 
Manufacturing leading edge 
computer graphics products, 
CalComp provides you with a 90 
day warranty and the support of 
52 service centers. You'll enjoy 
centralized toll- 
free phone sup- 


who know your 
software. 

Call and 
talk to us right now. We can do 
wonders for your image. 


Try It at Our Risk 

If the ColorMaster printer 
doesn't improve your image and 
your next presentation, Just re- 
turn it within 30 days for a full 
refund. No questions asked. 


SERVICE CENTERS 


w IBM PC compatible 
w Centronics (Parallel), RS-232-C interfaces 
w Accepts overhead transparency film or 
8 '/2x 11 cut sheet paper 
m FREE 1 Mb memory upgrade (total 1.5 Mb) 
g FREE PCI interface for CAD 
w FREE Starter Supplies 
w 90 day warranty 
w 30 day money back guarantee 


A $6,000 value for only $2,995 
from CalComp Direct. 


ASK FOR 
EXTENSION @ 


or company checks allow two weeks to clear. Prices do not include applicable sales tax or delivery charges and are subject to change without notice. Ordering hours 7:30 am to 4:30 

pm PST. DELIVERY: In most cases products are shipped within 24 hours, surface; 1st or 2nd day air available. In the event we cannot ship in 24 hours, you will be notified by phone. 
GUARANTEE/WARRANTY: To return an item purchased from CalComp or to request return-to-factory warranty repair call 1-800-445-6515 for a return authorization number. All returns must Sica in original 
packaging. Unauthorized or incomplete returns will not be credited. Return shipping charges are the responsibility of the purchaser and are non-refundable. CalComp is not responsible for errors in typography. 
ColorMaster is a registered trademark of CalComp. AutoCad is a trademark of AutoDesk. © 1991 CalComp Inc. All rights reserved. 
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SALES TERMS: With approved credit, standard farina are Net30from hea of delivery. We also see chebeaad wasuancenia surcharge), cashiers check and money orders. For person’ vs, vs o> 
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PageMaker 4.0 


CAADVERTILAY OUT.PM4 


} 
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EE IT FOR YOURSELF... 
There's no contest. You get moze with Img ression 
than any other PC graphics ard More redijution 
More color. More perfomance 


SEE ALL OF YOUR DESIGN... 
Impression's ul tra high 1152 x 882 resolution off@§ three 
tines more pixels than svndard VGAs, and 3053 moze 
pixels than 1024x 768 ards That means you aaliisphy 
two pages side-by-side at 72 dpi, see moredeuil. and be 
assured of pmpoimt xcurcy when placing dexijm cle- 
cents on the pages 


SEE ALL OF YOU COLORS... 

Impressions 24-bit true color output enables youll accu- 
nately display aod manipulate image with photojial istc 
qaliy. Now prepress work on the PC can be a @lity - 
at> fraction of traditional costs. 


Photograph courtesy of Comsiock Desktop Photography. © Comstock, Inc. 1991. (800) 225-2727 


IMPRESSION: The World’s Best True-Color Graphics 
Controller for Windows: 3.0 DTP 


SEE MORE THAN THE OTHERS... 

Now, Impression brings the advantages 
of the two page display to Windows 3.0 users 
on the PC. 


SEE ALL OF YOUR DESIGN... 

As the photo above clearly shows, 
Impression’s ultra-high 1152 x 882 resolution 
gives you 30% more viewing area than a 
1024 x 768 graphics controller. This extra 
screen area translates directly into 30% 
Clearer images and text, 30% less panning and 
scrolling, and ensures that you can see two 
full pages, without the sides or bottom 
chopped off. 


Matrox is registered trademark of Matrox Electronic Systems, Ltd. 


Windows is a registered trademark of Microsoft Corporation. 
CGW/8/91 


SEE ALL OF YOUR COLORS IN 
WINDOWS 3.0... 
Impression’s 24-bit true color output enables 
you to accurately display and retouch images 
with photorealistic quality. Now prepress 
work on the PC is a reality - at a fraction of 
traditional costs. 


Impression is fully compatible with Windows 
3.0. You can take advantage of literally 
hundreds of powerful applications for the 
desktop, ranging from true-color page layout 
and paint/illustration to photo-retouching and 
color separation. 


PRODUCTIVITY - PERFORMANCE - - - VISIBLE SOLUTIONS 


SEE YOUR PRODUCTIVITY IMPROVE... 

Impression’s powerful graphics pro- 
cessor, coupled with built-in Windows 
acceleration ASICs, speeds up graphics opera- 
tions four-fold over conventional graphics 
display controllers - even those with graphics 
processors! Now you Can scroll and pan-with 
lightning speed and spend your time creating, 
not waiting. 

SEE IT ALL FOR YOURSELF... 

Get the BIG picture with impression and 
see what lower resolution controllers can’t 
show you. 

Call (800) 361-4903. In Canada call (514) 685-2630. 


< > See us at Seybold 91 Booth 2831 


Matrox Electronic Systems, Ltd. 
1055 St. Regis Blvd., Dorval, Quebec, Canada, H9P 274 


